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The  best  method  of  transporting  sick  and  wounded  soldiers 
from  one  place  to  another  in  time  of  war  is  one  of  the  most 
important  questions  to  be  studied,  as  it  is  one  of  the  most  difficult 
problems  to  be  solved,  among  the  subjects  which  concern  the 
medical  service  of  armies.    On  numerous  occasions  in  campaign- 
ing the  safety  of  the  lives  of  soldiers  disabled  by  injury  or  disease, 
and,  on  all  occasions,  the  abridgment  of  their  sufferings,  must 
depend  upon  the  means  of  effecting  their  removal  being  proper  in 
kind,  efficient  in  condition,  proportionate  in  amount  to  the  need, 
and  upon  its  being  close  at  hand,  so  as  to  afford  relief  when 
required  without  unnecessary  delay.   But  the  importance  attached 
to  this  service  is  not  confined  to  the  interests  of  the  sick  and 
wounded.    The  tone  of  moral  feeling  and  degree  of  confidence 
among  the  troops,  the  preservation  of  due  order  in  the  ranks,  are 
influenced  by  it;  and  even  the  strategical  designs  of  a  commander 
may  be  aided  or  thwarted  on  occasions  of  urgency  according  as 
this  duty  is  well  or  ill  provided  for  and  carried  into  execution. 
As  a  matter  of  economy,  too,  the  subject  demands  attention.  The* 
direct  loss  when  the  conveyances  for  the  sick  and  wounded  sent 
with  an  army  prove  useless,  the  greater  indirect  loss  from  the 
failure  of  their  services,  and  the  necessary  expenses,  under  all  cir- 
cumstances, involved  in  the  maintenance  of  an  hospital  transport 
estabhshment,  sufficiently  indicate  the  importance  of  securing  for 
adoption  the  best  system  of  sick  transport,  both  as  regards  the 
materiel  and  the  administration,  that  can  be  devised  and  adapted 
to  the  exigencies  of  warfare. 

Yet,  valuable  on  the  one  hand  as  a  good  system  of  hospital 
transport  is,  and,  on  the  other  hand,  worse  than  useless  the  reverse 
ot  a  good  system,  the  established  arrangements  for  this  service  are 
generally  regarded,  notwithstanding  the  many  improvements 
WhicJi  have  been  made  in  them  of  late  years,  as  the  most  defective 
part  ot  mibtary  organization,  as  they  certainly  are  of  the  medical 
aepartmental  organization  in  armies.  The  author  of  the  most 
recent  work  on  military  surgery  in  France  has  written:— 
?2o?4^"''^*^  champ  de  bataiUe  et  leur  transport 
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"  tl  Tambulance  sont  la  partie  la  plu8  defectueuse  du  service  de 
"  sant6  en  campagne."^  The  alterations  wlrich  have  been  made 
from  time  to  time  during  the  last  few  years  in  the  organization  of 
the  personnel,  the  repeated  failures  of  old  forms,  and  the  constant 
efforts  made  for  discovering  better  forms  of  ambulance  vehicles, 
not  to  mention  the  expressed  opinions  of  many  experienced 
oflacers,  confirm  this  statement  as  regards  this  country ;  just  as 
changes  and  experiments  of  a  corresponding  nature  point  to  the 
same  fact  in  other  countries. 

It  is  not  surprising  that  this  part  of  the  military  system  should 
be  still  in  an  imperfect  state.    There  has  probably  never  been  a 
time  when  endeavours  have  not  been  made  to  improve  the  destruc- 
tive implements  of  war  and  to  ascertain  the  most  effective  methods 
of  employing  them.    These  are  subjects  in  which  the  community 
at  large  take  interest,  for  it  is  felt  that  power  as  well  as  protection 
are  involved  in  their  possession ;  but  it  is  comparatively  a  short 
time  ago  since  attention  was  first  given  to  determine  practically 
Hhe  best  means  of  meeting  the  pressmg  necessities,  in  respect  to 
'transport,  of  those  who  are  disabled  by  the  effects  of  war,  and  even 
during  the  interval  of  time  which  has  since  elapsed  interest  in  the 
question  has  been  limited,  with  comparatively  few  exceptions,  to 
the  persons  officially  concerned  with  the  special  duties  belongmg 
to  it.    There  is  not  a  systematic  work  pubhshed  on  the  subject  in 
any  language,  as  far  as  I  am  aware.    The  subject  is  casually 
•referred  to  in  almost  all  modem  works  which  treat  on  the  duties 
of  army  medical  officers,  but  usually  only  very  briefly  and  super- 
^cially,  unless  some  particular  system  of  transportation,  or  special 
form  of  conveyance,  is  advocated  by  the  writer ;  while  what  is  felt 
"to  be  wanted  by  every  one  takmg  a  practical  interest  in  the  ques- 
tion is  a  work  of  reference  in  which  may  be  found,  without  muchi 
•loss  of  time,  an  account  of  what  has  hitherto  been  done  towards^ 
-its  solution,  an  explanation  of  existing  arrangements,  and  such: 
^■guiding  principles  as  may  not  only  serve  the  i3urpoge  of  preventing: 
a  repetition  of  former  failures,  but  also  of  steering  the  way  to) 
fature  imin'ovements.    This  is  the  information  which  I  have? 
attempted  to  furnish  in  the  present  work. 

■""The  personnel  of  ambulance  establishments,  the  men  to  whom. 

the  duty  is  entrusted  of  picking  up  and  carrying  the  wounded  to^ 
'the  field  hospitals,  of  attending  upon  them  under  the  directions  off 

the  surgeons  whUe  they  are  in  hospital  and  during  theu-  subse- 
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quent  removals,  are  so  inseparably  connected  with  the  appliances 
which  are  placed  in  their  hands  for  carrying  on  this  service,  that  a 
description  of  the  one  would  necessarily  be  very  incomplete  with- 
out a  description  of  the  other.  I  have  therefore  traced  the  history 
of  this  branch  of  mihtary  service  through  its  successive  changes, 
from  its  first  introduction  in  a  systematic  form  in  any  army  down 
to  the  present  time.  I  have  more  particularly  shown  the  succes- 
sive improvements  made  in  the  organization  of  the  Army  Hospital 
Corps  of  the  British  service ;  at  the  same  time  I  have  not  omitted 
to  sketch  the  constitution  given  to  similar  corps  in  other  countries, 
under  the  belief  that  this  information  may  be  useful  as  well  as 
interesting  for  purposes  of  reference  and  comparison.  The 
arrangements  and  regulations  for  their  field  duties,  more  particu- 
larly for  those  connected  with  the  transport  of  the  wounded,  have 
been  almost  exclusively  kept  in  view  in  these  descriptions  of  the 
ambulance  personnel  of  different  armies. 

The  various  forms  of  ambulance  conveyances  hitherto  used  will 
be  found  to  be  systematically  classified,  and  each  class  separately 
described  under  its  respective  heading.  The  general  plan  adopted 
is  first  to  indicate  the  objects  sought  to  be  attained  in  each  class 
of  conveyance,  and  then  to  describe  particular  examples  of  the 
class ;  at  the  same  time,  when  seeming  necessary,  the  merits  and 
deficiencies  of  each  example  are  pointed  out,  and  the  extent  to 
which  it  has  been  found  to  answer  its  intended  purposes  in  prac- 
tice is  noticed.  Mention  is  made  of  aU  the  examples  of  each 
class  of  conveyance  that  have  attracted  attention,  or  that  appear  to 
be  noteworthy  on  account  of  any  pecuKarity  in  their  design  or 
construction.  In  describing  the  qualities  of  particular  conveyances, 
whenever  I  have  not  had  the  opportunity  of  personally  observing 
them  I  have  made  every  endeavour  to  obtain  the  results  of  prac- 
tical observations  made  by  others  ;  and  whenever  I  have  been  able 
to  obtain  them  the  authority  is  mentioned.  Nothing  but  actual 
use  and  observation  can  determine  truly  the  merits  or  defects  of 
particular  inventions ;  ambulance  conveyances  constructed  on  the 
best  principles  theoretically  have  over  and  over  again  proved 
failures  when  subjected  to  the  rough  tests  of  service,  to  the 
great  disappointment  of  their  designers. 

"When  the  carts  and  wagons  constructed  for  the  conveyance  of 
the  sick  and  wounded  were  sent  out  with  the  army  to  Turkey  in 
•the  year  1854  the  Director-General  of  the  Army  Medical  Depart- 
ment, anticipating  that  many  defects  would  be  discovered  in  both, 
from  such  appliances  at  that  time  being  only  known  theoretically 
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in  the  British  service,  issued  a  departmental  memorandum^ 
requesting  medical  officers  to  suggest  whatever  alterations  and 
additions  they  might  think  calculated  to  render  them  more  suit- 
able and  efficient.    Tills  request  produced  some  reports  on  the 
subject,  but  not  so  many,  nor  those  so  full,  as  would  have  been 
desirable,  for  the  subject  in  respect  to  service  in  any  country 
excepting  India  was  a  new  one  to  most  array  medical  officers.  At 
the  same  time,  while  the  war  in  the  Crimea  was  in  progress, 
vai'ious  persons  in  England,  actuated  by  patriotic  motives,  turned 
their  attention  to  devising  new  forms  of  conveyance  for  the  sick 
and  wounded  in  the  field,  and  brought  them  to  the  notice  of  the 
War  Department.    Many  of  these  supposed  improvements  of 
the  then  existing  forms  of  ambulance  transport  were  rejected  at 
the  first  examination  from  their  evident  unfitness  for  use  under 
the  circumstances  of  campaigning.    Others,  after  exammation  and 
approval  of  the  designs  by  committees  of  competent  persons,  were 
ordered  to  be  constructed,  and  were  then  sent  to  the  seat  of  war, 
and  to  camps  and  garrisons  in  England,  to  be  subjected  to  the  test 
of  actual  employment  in  the  pm-poses  for  which  they  were  designed. 
The  results  of  these  trials  are  only  to  be  found  by  reference  to 
the  multifarious  correspondence  with  which  the  vai'ious  public 
offices  connected  with  the  administration  of  the  army  at  that  time 
abounded.    I  have  had  the  opportunity,  through  the  kindness  of 
the  late  Director-General,  Sir  James  Gibson,  at  whose  suggestion 
this  work  was  first  undertaken,  as  well  as  of  the  present  Director- 
General,  Dr.  Logan,  of  making  myself  acquainted  with  the  reports 
and  decisions  which  have  been  preserved  among  the  records  of  the 
Army  Medical  Department  on  some  of  these  inventions.  Records 
of  this  kind  are  calculated  to  be  valuable  not  only  as  regards  the 
general  consideration  of  the  subject  of  ambulance  transpoi^  but 
also  for  preventing  useless  repetition  of  experiments  of  a  similar 
nature  on  future  occasions.    Unfortunately  the  decisions  in  many 
instances  are  limited  to  a  declaration  of  opinion  as  to  the  fitness  or 
unfitness  for  service  of  the  particular  invention  which  has  been 
submitted  to  the  judgment  of  the  reporters,  without  at  the  same 
time  the  reasons  on  which  the  decision  has  been  based  being 
recorded.    But  in  others  this  information  is  fm-nished,  and  the 
reports  are  proportionably  all  the  more  instructive  and  valuable. 

During  the  year  1867  the  Universal  Exhibition  at  Pai'ia  gave  a 
fresh  stimulus  to  the  study  of  the  questions  involved  in  the  subject 
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of  ambvilance  transport.  A  committee  of  persons,  deputed  from 
the  "  Societies  for  Help  to  Wounded  in  Time  of  War  "  of  different 
countries,  brought  together  and  deposited  in  the  Exhibition  Park 
a  large  collection  of  conveyances  which  had  either  been  used,  or 
had  been  suggested  for  use,  for  the  carriage  of  sick  and  wounded 
troops,  and  offered  prizes  for  the  best  forms  of  hand  litters, 
^Yheeled  litters,  and  wagons.  Several  Governments  also  exhibited 
the  authorized  ambulance  conveyances  of  their  respective  countries. 
I  was  fortunate  enough  to  have  an  official  opportunity  of  examin- 
ing this  large  collection,  and  of  assisting  in  practical  trials  of  many 
of  the  conveyances  included  in  it,  and  thus  of  further  adding  to 
my  knowledge  of  the  subject. 

The  ambulance  arrangements  of  the  British  service  require  not 
only  that  the  kind  of  transport  most  suited  for  use  in  European 
warfare  should  be  studied,  but  also  the  best  kind  for  use  in  India, 
and  in  the  various  colonies  of  the  empire.  The  transition  state 
through  which  India  has  been  passing  as  regards  road  improve- 
ments, railroad  communication,  and  steam  conveyances  on  its 
great  rivers,  but  more  especially  the  changes  which  have  taken 
place  of  late  years  in  respect  to  opportunities  of  employment  for 
the  labouring  population,  have  exerted  an  influence  which  has 
tended  to  curtail  the  old,  almost  exclusive,  use  of  the  dhooly 
system  of  transport  for  sick  and  wounded ;  while  special  features 
in  the  climate,  of  the  surface  of  the  country  in  certain  districts,  in 
the  habits  of  the  natives,  and  in  the  usual  characters  of  Indian 
warfare,  have  made  it  difficult  to  decide  upon  any  suitable  form  of 
sick  transport  to  take  its  place.  There  is  every  reason  to  believe 
that  eventually  the  system  of  ambulance  transport  in  India  will  be 
adapted  in  principle  to  the  system  which  is  now  in  force  in  the 
general  British  service ;  that  is,  to  certain  proportions  of  hand, 
b£lt-animal,  and  VT^heeled  transport  being  allotted  to  every  field 
force,  the  forms  of  the  conveyances  being  severally  modified  to 
suit  them  to  the  climate  and  adapt  them  to  the  habits  of  the 
natives.  This  question  is,  however,  still  under  discussion,  and 
remarks  upon  it  will  be  found  incidentally  in  the  chapters 
describing  the  conveyances  which  have  been  hitherto  employed  in 
India,  and  those  which  have  been  proposed  either  as  substitutes 
for  them  or  as  supplementary  to  them. 

Nor  is  the  question  of  the  best  forms  of  ambulance  transport  for 
other  parts  of  the  British  empire  one  easy  of  settlement.  Each 
colonial  possession  presents  such  peculiarities,  either  in  its  climate, 
or  in  the  character  and  general  featmxs  of  the  country,  its  soil,  its 
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mountams,  ravines,  valleys,  the  habits  of  the  people,  the  kind  of 
dravight  usually  employed,  that  it  is  more  than  probable  that  a 
special  modification  of  the  common  forms  of  ambulance  convey- 
ances will  be  required  for  each.  This,  again,  is  a  subject  con- 
sidered at  some  length  in  the  chapters  on  special  conveyances. 

It  would  be  scarcely  possible  for  any  written  description  to 
convey  an  accurate  knowledge  of  the  forms  of  the  vehicles  and 
appliances  to  which  reference  is  made  in  the  course  of  this  work. 
Numerous  illustrations  have  therefore  been  added ;  and  although 
these  are  not  drawn  to  any  general  scale  it  is  believed  they  will 
answer  the  purpose  proposed,  which  is  not  so  much  to  afford  plans 
and  drawings  for  the  construction  as  to  furnish  general  ideas  of 
the  design  and  forms  of  the  conveyances  described  in  the  text. 

I  am  aware  that  many  deficiencies  exist  in  the  work,  but  I 
trust  it  will  be  found  to  be  so  methodically  arranged  that  the  task 
of  improving  what  it  contains,  and  adding  what  is  deficient,  will 
be  comparatively  an  easy  one.  It  will,  at  any  rate,  serve  to  show 
what  difficulties  exist  in  devising  such  a  system  of  ambulance 
transport,  and  such  conveyances,  as  will  be  thoroughly  serviceable 
under  all  the  varied  circumstances  of  field  service ;  how  many 
efforts  have  been  made  by  the  authorities  in  England,  since  atten- 
tion has  been  turned  to  the  subject,  to  overcome  these  difficulties; 
and  it  will,  I  hope,  have  the  additional  advantage  of  assisting  in 
the  attainment  of  the  main  object  which  all  have  in  view,  viz.,  the 
perfection  of  the  system  of  transporting  the  sick  and  wounded  of 
armies  in  time  of  war,  and  of  advancing  the  economical  adminis- 
tration of  this  important  branch  of  military  service. 


CHAPTER  I. 


GENERAL  REMARKS  ON  THE  TRANSPORT  OF 
SICK  AND  WOUNDED  SOLDIERS  IN  TIME  OF 
WAR. 


The  necessity  for  providing  suitable  and  adequate  means  for     Chap.  I. 

transporting  those  who  fall  sick,  or  who  are  wounded,  among   

bodies  of  troops,  exists  under  all  the  circumstances  of  military  life.  Suitable  tr^is- 
iu  time  of  peace,  as  well  as  in  time  of  war.  soldiers  neces- 

•  In  time  of  peace,  both  on  home  and  on  colonial  service,  military  sary  in  time  of 
arrangements  require  that  the  hospital  in  which  the  sick  and  hurt  peace  as  well 
soldiers  of  a  stated  force  are  treated  shall  be  detached  from  the 
barracks  in  which- the  men  ordinarily  live ;  and,  as  a  matter  of  ^tals^detached 
course,  from  time  to  time  instances  occur  of  soldiers  being  too  from  barracks, 
weak,  or  too  much  disabled  by  injury,  to  make  their  own  way 
from  the  one  building  to  the  other.    Provision  has  therefore  to  be 
made  for  the  conveyance  of  these  helpless  individuals.    The  same  - 
rule  for  the  detached  position  of  the  hospital  holds  good,  when  the 
troops  are  encamped  or  hutted,  and  the  same  need  exists  for 
providing  means  of  carrying  those  soldiers  who  are  disabled  by 
casualties  from  getting  to  hospital  without  such  assistance.  No 
diflGiculty  is  experienced  in  the  execution  of  this  service,  under  any 
of  the  circumstances  just  mentioned.    Whether  the  troops  are  Means  of 
quartered  in  barracks  or  are  encamped,  a  certain  number  of  hand  transporting 
conveyances  are  always  issued,  and  any  amount  of  assistance  from  in^^^j^g^f  ^"^^ 
their  comrades  that  may  be  required  can  always  be  obtained,  peace. 
Appropriate  wheeled  conveyances  of  an  authorized  pattern  are 
furnished  if  the  distance  from  barracks  to  hospital,  or  the  nature 
of  the  ground,  necessitates  such  a  mode  of  transport,  and  if  a 
soldier  meets  with  an  accidental  injury  of  a  serious  kind,  or  is 
seized  suddenly  by  illness,  at  a  distance  from  his  comrades  and 
the  regular  military  means  of  transport  above  mentioned,  he  has 
the  same  opportimity  of  obtaining  removal  to  hospital  as  is  open 
to  all  other  persons  of  the  civilized  community  in  which  he  is  for 
the  time  placed.    Although  it  must  be  confessed  that  even  in  the 
chief  cities  of  England  the  arrangements  made  for  the  transport 
of  persons  suddenly  disabled  by  casual  injury  or  sickness,  like  that 
for  the  carriage  of  patients  labouring  under  infectious  maladies, 
18  far  behind  the  methods  adopted  in  some  continental  cities,  both 
as  regards  the  plan  for  meeting  such  emergencies,  and  the  kinds 
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Change  of  cir- 
cumstances 
■when  troops 
take  the  field. 


Moveable  cha- 
racter of  field 
hospitals  ne- 
cessitates spe- 
cial means  of 
sick  transport. 


of  vehicles  available  for  the  service ;  still  the  soldier  has  the  same 
advantages  as  the  civilian  under  like  circumstances,  and  no  practi- 
cal impediment  is  ever  met  with  as  regards  the  accomplishment 
of  the  main  object,  his  removal  to  hospital. 

But  when  troops  are  called  upon  to  take  the  field,  when  they 
leave  behind  them  all  the  resources  of  civiHzed  Hfe,  and  exchange' 
them  for  the  limited  resources  available  under  the  conditions  in 
which  armies  are  placed  in  time  of  war, — frequently  in  movement, 
compelled  to  carry  with  them  all  that  is  necessary  to  supply  their 
wants,  for  the  most  part  dependent  on  their  own  stores,  transport, 
and  exertions,  whatever  may  be  the  cu*cumstances  of  season  or 
locality,  and  exposed  to  the  sudden  exigencies  which  spring  from 
battle, — under  these  circumstances  the  question  of  the  proper  provi- 
sion to  be  made  for  the  carriage  of  the  sick  and  wounded  becomes 
involved  in  many  difficulties.  All  the  conditions  are  changed.  The 
hospital  is  no  longer  a  fixed  building,  but  is  as  moveable  as  the 
troops  to  whose  service  it  is  devoted ;  it  is,  in  fact,  an  ambulance.''^ 
The  means  of  transporting  the  sick  and  wounded  among  the 
troops  must  be  of  a  peculiar  nature,  must  possess  the  constiniction, 
capacity,  and  all  the  other  qualities  essential  to  fit  it  for  ambulance 
j)urposes.  Although  in  peace  time  and  on  home  service  it  is  best 
for  many  reasons,  and  is  the  custom,  to  employ  the  ambulance 
conveyances  which  have  been  adapted  for  meeting  the  wants  of  an 
army  in  the  field,  yet  any  conveyance  suitable  for  the  carriage  of 
sick  would  fulfil  the  object  equally  well ;  but  for  ambulance  pur- 
poses, special  vehicles,  specially  contrived,  are  matters  of  absolute 
necessity.    Nor  is  this  materiel  of  the  sick  transport  the  only  part 


*  The  term  "  amhulance  "  has  been  adopted  in  English  from  the  Trench  language, 
and  is  derived  from  the  Latin  "  ambulare,"  to  -walk.  The  word  has,  however,  a 
different  signification  among  all  continental  people,  from  that  which  is  frequently 
applied  to  it  by  English  writers.  An  ambulance  never  means  among  foreigners  any- 
thing else  but  afield  hospital  attached  to  an  army  and  moving  with  it — h6pital  ambu- 
lant,— for  the  primary  reception  and  care  of  its  sick  and  wounded.  The  "  ambulance  " 
of  the  "  Quartier  General  "  is  the  field  hospital  at  Head  Quarters.  The  "  Ambulance 
Volante  "  (Larrey)  is  a  field  hospital  fitted  for  very  rapid  movements ;  "  Soldats 
d' Ambulance  "  (Percy)  are  infirmary-men  attached  to  the  field  hospital ;  les  caissons 
d'ambulance,  les  voitures  d'ambulance,  the  store-transport  and  the  sick-transport  car- 
riages of  a  field  hospital.  In  England  the  term  ambulance  is  vei7  often  applied  to 
the  conveyance  itself,  by  which  the  sick  and  wounded  are  carried  to  or  from  the  field 
hospitals  or  elsewhere,  a  sense  in  which  it  is  never  used  in  any  foreign  writings. 
"  The  supply  of  ambulances  ;"  "  the  ambulances  for  the  conveyance  of  the  sick  were 
too  heavy,"  meaning  the  transport  vehicles  ;  "  the  French  ambulances,"  meaning  the 
French  mule  litters  and  cacolets  ;  and  other  such  expressions  are  constantly  met  with 
in  published  documents  connected  with  the  Crimean  War.  The  same  misuse  of  the 
term  has  been  adopted  from  the  English  by  several  writers  in  the  United  States. 

Without  the  explanation  just  given  it  would  be  scarcely  possible  for  an  English 
student  to  understand  the  signification  of  such  a  French  sentence  as  the  following  : — 
"  Les  secours  a  donner  aux  blesses,  sur  le  champ  de  bataille,  comprennent  trois  phases 
bien  distinctes  :  — 1°,  le  premier  pansement,  fait  sur  le  terrain  ;  2°,  le  transport  a 
I'ambulance  ;  3°,  le  pansement,  ou  I'operation  necessaire,  a  I'ambulance  "  (Arrault). 
The  aid  to  be  given  to  the  wounded  on  the  field  of  battle  comprises  three  very  dis- 
tinct phases  : — 1st,  the  primary  dressing  on  the  ground  ;  2nd,  the  transport  to  the 
ambulance  ;  3rd,  the  dressing,  or  necessary  operation  at  the  ambulance. 

In  this  treatise  when  the  term  "ambulance"  is  used  as  a  noun  substantive  the 
signification  of  a  field  hospital  is  preserved,  and  when  employed  adjectively,  as  in 
"  ambulance  arrangements,"  "  ambulance  wagons,"  it  implies  connexion  with  a 
moveable  field  hospital. 


/Sic/o  transport  on  the  Line  of  March. 
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of  the  subject  demanding  particular  consideration ;  the  nature,  Chap.  L 
amount,  and  organization  of  the  personnel  employed  in  transporting 
the  sick  must  be  equally  considered,  for  the  system  on  which  the 
transport  service  is  to  be  conckicted,  can  only  be  properly  regulated 
when  the  ambulance  materiel  and  personnel  are  mutually  adapted 
to  each  other.  To  determine  these  matters  so  that  the  sick 
transport  service  may  be  satis^ctorily  and  at  the  same  time 
economically  performed  during  a  campaign,  is  a  subject  full  of 
difficulties.  Yet  under  no  circumstances  can  the  need  for  perfect 
arrangements,  and  for  adequate  means  of  transporting  sick  and 
wounded  men,  be  so  urgent  as  it  is  when  troops  enter  upon  a 
campaign.  This  can  be  easily  rendered  evident.  It  can  equally 
be  shown  that  the  general  good,  as  well  as  the  interest  of  the 
individuals  immediately  concerned,  demand  that  this  urgent  need 
shaU  be  suitably  provided  for. 

It  vnll  be  useful  briefly  to  consider  the  manner  in  which  the  The  need  of 
want  of  proper  hospital  transport  particularly  makes  itself  felt  suitable  sick 
under  some  of  the  principal  circumstances  of  active  service ;  gidered  under" 
namely,  vnth  troops  on  the  line  of  march,  on  the  field  of  action,  the  varied  cir- 
in  standing  camps,  and  at  the  several  military  posts  established 
along  the  line  of  communication  with  the  base  of  operations  of  an 
army. 

On  the  Line  of  March. — When  bodies  of  troops  are  marching  Sick  transport 
under  the  circumstances  of  warfare,  they  are  necessarily  separated 
for  periods  of  greater  or  less  duration,  and  by  certain  distances, 
from  direct  communication  with  the  principal  points  on  the  line  of 
operations  in  rear.    Under  such  circmnstances,  in  a  strange  or 
intricate  country,  in  one  that  is  nearly  destitute  of  inhabitants,  in 
tropical  or  other  unwholesome  climates,  there  is  little  hope  of 
saving  men  who  are  rendered  incapable  of  marching  through 
sickness  or  wounds  except  by  carrying  them  on  with  the  main  Disabled  men 
force.    If  it  be  a  hostile  country  through  which  the  troops  are  ^® 
marching,  men  so  left  behind  may  be  exposed  to  death  from  the 
sword,  as  well  as  from  the  effects  of  neglect  or  starvation.*  On 


*  Baron  Lan-ey  mentions  that  this  must  have  been  the  fate  of  the  -wounded  with 
the  French  army  that  had  to  retreat  after  the  abandonment  of  the  siege  of  St.  Jean 
d'Acre,  owing  to  the  total  want  of  any  kind  of  conveyance  for  the  wounded,  had  it 
not  been  for  the  order  issued  by  General  Bonaparte  on  that  occasion,  that  all  the 
horses  of  the  staflF  officers  were  to  be  employed  as  substitutes  for  the  deficiency  in 
regular  means  of  sick  transport,  an  order  which  he  enforced  by  example  in  giving  up 
his  own  horses,  and  marching  on  foot  liite  the  rest  of  the  army.  The  wounded  must 
have  been  otherwise  left  in  the  field  hospitals  or  abandoned  in  the  desert,  where  they 
•would  have  perished  either  from  hunger  and  thirst,  or  from  having  their  throats  cut  by 
fte  Arabs.  (Campague  d'Egypte,  p.  312;  Mem.  de  Chir.  Mil.,  tome  1,  Paris,  1812).— 
Deputy  Inspector- General  Dr.  Gordon,  who  was  in  medical  charge  of  General  Lugard's 
field  force  during  the  operations  for  the  suppression  of  the  Indian  Mutiny  in  1857-58, 
mentions  that  on  more  occasions  than  one  it  occurred  that  the  numbers  helpless  from 
sickness  or  wounds  were  larger  than  the  regular  means  of  transport  could  accommodate, 
lo  have  left  the  sick  and  wounded  behind  would  have  been  to  have  doomed  them  to 
**K°n^'^*  top  horrible  to  contemplate,  yet  a  continuance  of  the  advance  through  the 
rebellious  districts  was  imperative.  Under  these  circumstances  every  a^'ailable  kind 
M  conveyance  was  occupied,  a  strong  escort  of  cavalry  obtained,  aud  a  rapid  retreat 
maae  to  the  nearest  existing  general  field  hospital.    The  patients  having  been  safely 

eposited  in  this  asylum,  and  the  escort  having  returned,  the  main  body  was  enabled 
10  continue  its  advance.    (Army  Hygiene,  by  C.  A.  Gordon,  C.B.,  p.  217.) 
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Chapel  jj^^g      march  of  an  army,  therefore,  it  is  essential  that  a  due 

proportion  of  ambulance  transport  should  accompany  the  troops 
to  carry  on  those  who  become  disabled  by  the  way. 
woundedafter  ^^^^  Occasion  of  Battle. — In  a  campaign,  in  case  of  a  general 

battle.  action,  the  possession  of  an  adequate  amount  of  carriage  for  trans- 

porting the  wounded  in  the  first  place  to  the  field  hospitals  or 
ambulances,  and  in  the  second  place,  the  wounded  and  sick  from 
the  field  hospitals  to  the  general  hospitals  in  rear,  is  always  a 
matter  of  vital  importance  to  the  troops,  and  occasionally  it  may 
be  even  to  the  accomplishment  of  the  purpose  for  which  the  war 
has  been  undertaken. 
Importance  of  The  importance  of  the  first  named  service,  the  transport  from 
val  from^fidd         ^^^^  ^^^^  hospitals,  being  well  performed  can  scarcely 

hospital.  ^  be  overrated  as  regards  the  interests  of  every  officer  and  soldier 
who  falls  wounded  on  a  field  of  battle.  Every  man  who  is  rendered 
Urgent  desii-e  helpless  by  a  severe  wound  natmraUy  feels  an  urgent  desu-e  to  get 
mel  fo?  remo-  surgical  aid  as  quickly  as  possible,  as  well  as  to  be  removed  fi-om 
val  froin  a  field  the  place  of  fighting,  where  he  can  no  longer  be  of  use,  to  a  place 
of  action.  comparative  secmrity.    But  it  is  not  merely  the  gratification  of 

this  longing  for  help  that  has  to  be  thought  of;  it  is  the  more 
serious  fact  that  the  safety  of  lives  and  the  preservation  of  limbs 
in  many  instances  will  depend  iipon  proper  means  of  transport 
Surgical  im-     being  at  hand.    Moreover,  in  almost  aU  cases  the  efficiency  of  the 
portance  of      suro-ical  assistance  rendered  vsdll  be  materially  influenced  by  the 
of  woSr^^^  tim?  which  has  elapsed  before  the  patient  is  brought  to  hospital 
and  the  care  with  which  the  transport  is  conducted.    Nor  is  the 
Influence  upon  manner  in  which  this  duty  is  performed  without  mfluence  on  the 
the  combatant  combatant  ranks  generally  ;  the  inconveniences  and  disorder  which 
ranks.  result  when  no  systematic  plan  for  its  execution  exists, 

or  when  the  plan  is  injudiciously  conceived,  or  insufficiently  or 
otherwise  ill-provided,  are  indeed  sufficiently  notorious. 

General  Sk  Hugh  Rose  (now  General  Lord  Strathnaim)  when 
Commissioner  at  the  French  head-quarters  in  the  Crimea,  in  a 
report  on  the  military  transport  of  the  French  army,  forcibly 
described  the  importance  of  a  well  organized  system  of  ambulance 
transport  on  the  occasion  of  battle  in  the  following  words : — 

"  Transport  of  the  wounded  from  the  field  of  battle  to  a  good 
ambulance,  besides  satisfying  the  rights  of  humanity  and  sustauiing 
that  spu-it  of  confidence  in  the  soldier  which,  like  discipline,  should 
never  leave  him,  has  another  aduurable  effect;  it  obviates  the 
incalculable  disadvantage  of  troops  engaged  in  action  leavmg  their 
ranks  for  the  piu-pose  of  carrymg  off  the  wounded.  Certauily, 
good  soldiers  have  no  other  motive  in  leaving  then-  ranks  for  this 
piupose  than  sympathy  for  a  suffering  comrade.  But  on  the  other 
hand,  all  know  that  on  a  field  of  battle  there  are  at  times  men  of 
a  different  description,  who  either  seek  rest  or  refi-eshment,  or  are 
as  deskous  of  placing  themselves  as  then  comrades  in  a  place  of 
safety,  and  fom'  or  five  such  men  are  seen  assisting  to  the  rear  a 
man  for  whom  one  attendant  would  be  sufficient.  Nothing  is  so 
likely  to  insure  a  reverse  in  action  as  the  want  of  confidence,  and 
the  gaps  caused  by  men  leaving  tlieu-  ranks  to  carry  away  the 
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wounded,  which  is  most  practised  when  it  is  most  prejudicial,  at      Chap.  I. 
the  time  and  places  when  and  where  the  enemy  has  caused  the 
most  casualties,  and  consequently  when  every  available  man  should 
be  present  and  ready  to  fill  up  broken  hues  and  assist,  by  his 
concurrence  and  example,  in  resisting  or  attacking  the  enemy."* 

Even  the  prooi-ess  of  a  campaign  may  be  affected  on  the  Influence  upon 
occasion  of  a  battle  by  the  presence  or  absence  of  the  necessary  f  J^PJ^g"^^^ 
amount  of  transport  for  the  wounded  if  the  engagement  be  on  a 
large  scale,  for  important  strategical  advantages  which  would  be 
probably  attained  by  a  rapid  onward  movement  of  an  army  may 
be  lost  if  the  means  of  speedily  disencumbering  it  of  its  wounded 
are  not  forthcoming  in  an  adequate  amount.  The  absence  of 
suflScient  transport  must  necessitate  delay  while  the  wounded  are 
being  sent  to  a  place  of  safety  in  the  rear  or  otherwise  disposed  of. 
It.  would  be  an  outrage  on  humanity  to  leave  the  wounded  behind 
on  the  field  without  the  requisite  professional  care  and  means  of 
surgical  treatment,  and  without  the  necessary  protection  against 
attack;  and  it  is  not  likely  that  an  army  advancing  upon  an 
enemy  could  spare  this  aid  from  its  ranks  and  move  on,  consistently 
with  a  due  regard  to  its  safety  and  own  probable  needs. 

It  is  equally  important  that  the  transport  service  from  the  field  Transport 
hospitals  to  the  general  hospitals  in  the  rear  of  an  army  should  be  from  the  field 
accomplished  with  due  skill,  judgment,  and  regularity.    The  best  JosgS  S 
methods  to  be  adopted  for  diminishing  the  pain  and  injurious  rear, 
consequences  which  result  from  badly  contrived  vehicles,  careless 
attendants,  and  ill-trained  drivers  is  a  subject  deservedly  worthy 
of  earnest  consideration  for  the  sake  of  the  sick  and  wounded  of 
armies  ;  but  a  still  more  serious  matter  is  the  extent  to  which  the 
general  welfare  of  a  military  expedition  is  involved  in  this  division 
of  the  hospital  transport  duties.    The  establishment  necessary  for  Influence  of 
this  service  is  a  source  of  general  evil  or  general  good,  according  ^^^^^^^^^^^^^ 
as  it  is  ill  or  well  organized  and  conducted.    An  ignorant  and  a  campaign, 
undisciplined  personnel  and  unsuitable  conveyances  obstruct  the 
progress  of  a  campaign  and  act  as  a  constant  drain  on  the  resources 
of  an  army ;  while  a  well  organized  personnel  and  a  good  system 
of  conveyance  are  calculated  to  clear  its  way  for  active  movements 
by  ridding  it  of  incumbrances,  as  well  as  to  minister  to  its  strength 
by  rapidly  restoring  to  its  ranks  the  men  who  had  been  only 
temporarily  disabled  for  duty  in  them. 

In  Standing  Camps  the  want  of  an  adequate  amount  of  transport  Transport  of 
for  ambulance  purposes  usually  becomes  the  cause  of  inordinate  sick  from 
demands  upon  the  commissariat  or  descriptions  of  transport  required  g^pg"^ 
for  other  services.    If  these  demands  cannot  be  complied  with,  if 
the  sick  cannot  be  conveyed  away  with  regularity,  they  must 
necessarily  accumulate  in  the  camp  hospitals,  and,  in  order  that  111  conse- 
they  may  be  treated  so  as  to  afford  a  reasonable  prospect  of  their  ^"^"^i^^ion  of 
being  restored  to  health  and  efficiency  in  the  ranks,  in  the  same  si^k^n^stand- 
proportion  as  they  accumulate  must  the  demand  on  other  depart-  ing  camps. 


*  Extracted  from  Appendix  28  to  the  Report  (1867)  of  the  Committee  on  the 
Administration  of  the  Transport  and  Supply  Departments  of  the  Army,  pp.  469,  470. 
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ments  be  Increased  for  tents,  medical  comforts,  hospital  stores, 
apd  utensils  of  all  kinds.  If  such  an  accumulation  of  sick  should 
occur  at  an  inclement  season  of  the  year,  or  in  an  unhealthy 
site,  then  the  restoration  of  the  sick  to  a  condition  of  strength  to 
fit  them  for  duty  will  be  rendered  very  problematical,  even 
although  the  increased  necessities  of  the  field  hospital  establish- 
ments as  regards  stores  and  supplies  may  be  fully  met. 

An  adequate  amount  of  ambulance  transport  is  not  only 
necessary  to  prevent  the  evils  which  have  been  just  mentioned 
on  the  line  of  march  of  an  army,  on  the  field  of  action,  and  in 
camps,  but  also  to  obviate  those  which  spring  from  the  accumu- 
lation of  wounded  men  at  the  depots  and  in  the  buildings  occupied 
as  hospitals  in  its  rear.  The  ill  effects  of  collecting  large  numbers 
of  soldiers  with  suppurating  wounds  together  in  one  locality,  the 
development  and  spread  of  infectious  diseases,  the  depressing 
moral  influences,  the  increased  mortality,  were  long  since  suffi- 
ciently demonstrated  in  numerous  instances  during  the  Peninsular 
campaigns,  and  have  been  strongly  remarked  upon  by  all  the 
eminent  British  surgeons  who  have  recorded  the  surgical  ex- 
perience which  was  gained  in  the  wars  of  that  period.  Almost 
all  the  great  battles  in  which  the  troops  of  Napoleon  were 
engaged  furnished  illustrations  of  these  ill  results.  The  first 
Baron  Larrey  in  his  memoirs  and  campaigns  sufficiently  shows 
that  he  fully  appreciated  the  necessity  of  not  leaving  large 
numbers  of  wounded  soldiers  united  in  one  place  more  than  could 
possibly  be  avoided,  and  that  it  was  only  the  absence  of  sufficient 
means  of  transport  which  prevented  him  from  dispersing  them  in 
situations  sufficiently  far  apart.  The  mortality  at  one  time  in  the 
general  hospital  at  Scutari,  the  spread  of  pyaemia  and  hospital 
gangrene  in  the  French  general  hospitals  at  Constantinople,  and 
of  typhus  in  the  French  field  hospitals  during  the  latter  pai't  of  the 
campaign  in  the  Crimea,  demonstrated  still  further  the  evil  effects 
of  crowding  together  masses  of  sick  and  wounded  men.  Acting 
upon  this  experience,  the  present  Baron  Larrey,  when  sm'geon- 
in-chief  of  the  French  army  in  Italy  in  1859,  took  especial  pains  to 
scatter  the  sick  and  wounded  in  small  collections  as  widely  apart 
as  the  means  of  transport  at  his  disposal  would  permit. 

The  -necessity  for  ambulance  transport  with  an  army  being 
provided  in  sufficient  proportion  for  its  wants,  under  the  several 
circumstances  which  have  just  been  named,  may  be  best  established, 
perhaps,  by  illustrations  of  the  effects  of  the  insufficient  supply 
which  there  has  been  on  some  comparatively  recent  campaigns.  It 
would  be  easy  enough  to  note  numerous  instances  of  the  sufferings 
and  losses  of  armies  in  the  latter  part  of  the  last  and  beginning  of 
the  present  century  from  the  same  cause  ;  but  it  is  more  instructive 
to  refer  to  examples  of  recent  experience,  for  systematic  ti*ans- 
portation  of  the  sick  and  wounded  has  only  been  of  late  years  a 
subject  to  which  particular  attention  has  been  generally  given  in 
armies. 

The  consequences  of  the  absence  of  proper  means  of  transport 
for  sick  and  wounded  on  the  march  and  on  the  field  of  action  were 
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made  manifest  in  the  early  period  of  the  Crimean  war,  notwith-  .  Gnxv.  I. 
standing-  the  close  proximity  of  a  large  fleet  and  comparatively 
easy  communication  with  it ;  and,  still  more  recently,  in  the  Italian 
campaign  of  1859,  and  in  some  of  the  late  American  battles  the 
results °of  deficiencies  of  a  similar  kind  have  been  exhibited  in 
startHno-  relief  In  the  year  1855  a  report  on  the  state  of  the 
hospitafs  of  the  British  ai*my  in  the  Crimea  was  presented  to 
Parliament  by  command  of  Her  Majesty.  I'his  report  was  based 
upon  inquu-ies  made  from  commanding  officers  and  surgeons  on 
the  spot  by  commissioners  despatched  fi'om  England.  Su'  J ohn 
Hall,  the  prmcipal  medical  officer  with  the  army,  informed  the 
commissioners  that  he  had  made  requisition  for  42  wagons  for 
conveyance  of  stores  and  wounded  men,  336  canvass  bearers,  and 
672  men,  but  that  only  three  wagons  were  embarked,  and  that 
these  had  no  horses,  harness,  or  drivers.*  And  the  commissioners 
were  led  to  report  that  they  had  reason  to  fear  that  men  were  lost 
in  consequence  of  the  want  of  means  for  carrying  those  who  fell  ill 
on  the  march. 

After  the  first  action  which  caused  any  considerable  number  of 
wounded,  viz.,  the  battle  of  the  Alma,  the  evil  results  of  the  absence 
of  the  necessary  means  for  quickly  carrying  the  wounded  from 
the  field  of  action  to  the  ambulances,  and  from  these  again,  after 
the  first  dressing  of  their  wounds,  to  the  vessels  in  which  they 
were  to  be  conveyed  to  the  principal  general  hospital  at  Scutari, 
were  again  particularly  experienced.  "  The  want  of  the  ambulance 
"  wagons,"  say  the  Commissioners,  "  was  much  felt  on  this 
"  occasion,  and  we  believe  that  great  delay  in  collecting  the 
"  wounded  and  dressing  their  wounds  was  the  consequence.^'f 

The  Director-General  in  his  surgical  history  of  the  Crimean 
campaign  %  has  also  recorded  the  severe  effects  which  resulted 
from  deficiency  of  hospital  transport  in  the  following  words  : — 

Of  these  (peculiarities  of  the  Crimean  war)  the  first  felt  was 
the  deficiency  of  conveyance  for  wounded,  and  for  the  transport 
of  hospital  stores  during  the  early  part  of  the  campaign.  It  is 
now  pretty  generally  known  that  the  army  landed  at  Old  Fort 
with  no  other  hospital  transport  or  ambulance  than  one  pack  pony 
per  regiment,  for  the  conveyance  of  what  are  called  the  field 
panniers,  small  basket-work  cases,  intended  to  contain  the  sur- 
geons' instruments,  a  few  of  the  most  requisite  dressings  and 
appliances,  and  a  few  medicines  most  likely  to  be  needed  on  an 
emergency,  the  whole  being  limited  by  the  weight-carrying  powers 
of  the  sorry  animal  generally  furnished  for  this  duty.  To  this 
were  added  ten  canvas  stretchers  per  regiment  for  the  conveyance 
of  sick  or  wounded  men  on  the  shoulders  of  their  comrades.  For 
all  other  means  of  transport,  Avhether  of  wounded,  of  instruments, 
of  medical  comforts,  or  surgical  appliances,  the  army  was  left 
entirely  dependent  upon  the  resources  of  the  country.  These, 


*  Report  upon  the  State  of  the  Hospitals  in  the  Crimea  and  Scutari,  1855,  p.  339, 
t  Report,  supra  cit.,  p.  4. 

+  Director-General's  Surgical  History  of  Crimean  Campaign,  Part  H.,  p.  253. 
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it  is  now  matter  of  history,  failed  to  supply  what  was  needed,  and 
consequently  after  the  first  general  action  on  the  banks  of  the 
Alma  the  want  of  ambulance  conveyance  or  of  any  description  of 
vehicle  suited  for  the  transport  of  the  wounded  men  was  severely 
felt,  and  had  it  not  been  for  the  assistance  afforded  by  the  sailors 
of  the  fleet,  and  the  loan  of  a  portion  of  the  ambulance  of  our 
French  allies,  the  British  army  must  either  have  remained  several 
days  longer  than  it  did  on  the  field  of  battle,  or  have  left  a  large 
rear  guard  to  protect  the  wounded." 

The  action  on  the  Alma  was  fought  on  the  20th  September, 
and,  according  to  the  report  of  the  principal  medical  officer  of  the 
army,  it  was  not  until  the  evening  of  the  22nd  that  all  the  wounded 
were  dressed  and  sent  on  board  ship. 

These  battles  were  not  to  be  compared,  in  the  number  of  their 
wounded,  with  the  battle  of  Solferino  on  the  24th  of  Jime  1859. 
At  Solferino  300,000  men  stood  opposed  to  each  other,  the  line 
of  battle  was  five  leagues  in  extent,  and  the  fighting  continued  for 
more  than  15  hours.  The  regulated  numbers  of  ambulance  con- 
veyances were  in  the  field  on  this  occasion,  but  neither  they  nor 
the  attendants  whose  duty  it  was  to  pick  up  and  remove  the 
wounded  were  in  numbers  at  all  adequate  to  meet  the  wants  of 
the  enormous  masses  of  wounded  who  lay  scattered  over  that 
extensive  field  of  action.  The  fearful  suffering  from  thirst,  from 
want  of  surgical  attention,  the  numerous  deaths  which  were  the 
direct  results  of  a  large  proportion  of  the  wounded  being  unre- 
moved  from  the  places  Nvhere  they  fell  until  many  hours  had 
elapsed  after  the  receipt  of  their  injuries,  the  evils  which  resulted 
from  blocking  up  of  the  temporary  hospitals  near  the  field  from 
the  absence  of  means  of  disencumbering  them  of  part  of  their 
patients  by  transporting  them  to  a  more  distant  hospital,  have  been 
fully  described  in  a  work  entitled  "  Un  Souvenir  de  Solferino," 
by  M.  Dunant,  a  Swiss  traveller,  who  happened  to  be  in  the  neigh- 
bourhood of  the  scene  of  action,  and  who  afterwards  assisted  in 
the  hospitals. 

We  learn  from  ofificial  statements  emanating  from  the  Ministry 
of  War  at  Paris,  that  the  total  number  of  infirmiers  militaires  sent 
into  Italy  during  the  whole  period  over  which  the  campaign  of 
1859  extended,  from  the  beginning  to  the  close  of  the  war,  was 
2,186.'^   A  certain  proportion  of  these  would  be  rendered  ineffec- 
tive by  sickness  and  injuries  during  the  progress  of  the  campaign,, 
and  those  remaining  effective  would  be  distributed,  partly  withi 
the  troops  in  the  field  and  partly  among  the  numerous  small  i 
hospitals  (more  than  200  in  number  according  to  Dr.  Chenu)t 
established  at  the  various  bases  and  along  the  several  routes  by 
which  the  armies  in  the  field  operated.    It  is  not  possible  from 
such  data  to  estimate  the  proportion  of  infirmiers  to  the  total  i 


*  Campagne  de  I'Empereur  Napoleon  III.  en  Italie,  18.59.  Rcdigee  au  Depot  def 
la  Guerre  d'apros  les  Documents  olficiels,  3me  t5dit.,  Paris,  18G5,  p.  34. 

f  Eapport  au  Conseil  de  Santo  des  Armees,  &c.,  par  J.  C.  Chenu,  Med.  Prin., 
Paris,  1865,  page  2. 
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number  of  troops,  nor  how  many  of  them  were  actually  available    "Ciiap.  I. 

for  removal  of  the  sick  and  wounded  or  attendance  upon  therii, 

on  any  given  date  during  the  war.    But  when  the  strength  of  the 

French  ai-my  in  Italy  on  this  occasion  is  remembered  (the  French 

field-states  show  that  on  the  24  th  of  June  the  effective  strength 

of  the  army  in  Italy  was  118,019  infantry  and  10,206  cavalry,  in 

aU  128,225  fighting  men) ;  when  the  number  of  wounded  is  takdn 

into  accoimt  (in  the  three  battles  of  Montebello,  Magenta,  and 

Solferino,  the  total  number  of  French  wounded  amounted  to 

12,322,  excluding  those  returned  as  killed  and  missing) ;  when 

the  number  of  woimded  Austrians  that  fell  into  the  hands  of  the 

French  array  as  prisoners  of  war  is  added  to  this  number  ;  when 

the  large  numbers  of  sick  that  had  become  inmates  of  the  French 

hospitals  are  also  remembered,  it  is  obvious  that  the  provision 

above  mentioned  of  trained  attendants  for  removing  the  wounded 

from  the  battle  field  and  for  ministering  to  their  wants  in  the 

hospitals  would  be  quite  inadequate  to  meet  the  requirements  of 

the  army  during  even  the  campaign  of  1859,  comparatively  brief 

as  it  was,  unless  largely  supplemented  by  assistance  firom  other 

quarters.  The  transport  establishment  (Corps  des  Equipages  Mill-  Deficiency  of 

taires)  large  as  was  the  number  of  vehicles  and  conductors  which        ^q^^  ^^^^'^ 

were  sent  into  Italy  during  the  war,  was  also  quite  inadequate  to 

meet  the  wants  of  the  sick  and  wounded.    In  explanation  it  is  Causes  of  these 

stated,  in  the  ofiicial  report  before  named,  that  the  reductions  of  ^efici^J^c^^s. 

'the  personnel  during  the  peace  could  not  be  suddenly  compensated, 

and  that  the  establishment  was  therefore  not  equal  to  the  wants  at 

the  starting  of  the  campaign  ;*  and,  again,  when  referring  to  the 

hospital  supplies  of  means  of  dressing  the  wounded,  it  is  stated : — 

"  The  privations  of  certain  corps  in  respect  to  these  things  can 

"  only  be  explained  by  deficiency  of  transport  vehicles,  and  the 

"  necessity  for  giving  preference  to  the  carriage,  sometimes  of  sub- 

"  sistence,  sometimes  of  artillery  materials  and  shot,  &c."t 

The  difficulties  which  resulted  from  the  want  of  sufficient  trans-  Means  of  sick 
port  for  the  sick  and  wounded  in  the  Austrian  army  were  also  very  transport  in  the 
great.    Professor  Parkes,  when  referring.  In  a  paper  pubHshed  in  ^""fsgg"^™^ 
the  Army  Medical  Eeports  in  1864,  to  the  spread  of  hospital 
gangrene  and  typhus  in  the  Austrian  hospitals  dm'ing  the  Italian 
war  of  1859,  remarks,  on  the  authority  of  Dr.  Kraus,^ — "  After 
"  Solferino  the  influx  of  sick  and  wounded  augmented  still  more  ; 
"  at  the  same  time,  especially  at  Verona,  two  great  armies  were 
in  the  neighbourhood  ;  the  police  conservancy  was  bad,  and  the 
heat  was  excessive.    As  the  raih-oad  to  the  Tyrol  could  not  be 
"  used  for  strategical  reasons,  the  sick  were  sent  on  the  route  of 
"  Casarsa  and  Palmanuova  to  Nabresina ;  1,200  sick  and  wounded 
/|  daily  traversed  this  road.    The  railroad,  however,  from  Casarsa 
"  to  Nabresina  broke  down,  and  the  men  were  conveyed  on  bad 

*  Op.  cit.  p.  22.  f  Op.  cit.  p.  34. 

'xc^  '        Kranken  Zerstreuungs-System,"  von  Felix  Kraus,  K.  K.  Ober  Stabarzt, 
Wien,  18G 1 . 


16  .  Consequences  of  Deficient  Transport 

Chapel  «  country  carts,  and  soon  the  cattle  fell  sick,  and  transport  became 
"  stiU  more  difficult.  At  Palmanuova  Kraus  saw  1,300  men, 
**  almost  all  wounded,  who  had  no  shelter,  and  for  whom  nothing 
"  had  been  prepared ;  two  surgeons  only  were  available  for  this 
"  mass  of  patients,  and  there  was  want  of  material  of  all  kinds. 

Only  an  eyewitness,  we  are  told,  could  form  any  conception  of 
"  the  misery  of  these  unhappy  men." 

Sick  transport  "VV^e  find  again  that  the  Amei'icans  suffered  severely  in  the  early 
ofthe^KebeT^'^  periods  of  their  late  civil  war  on  account  of  the  deficiency  in  num- 
lion  in  the  bers  of  the  ambulance  conveyances  and  the  want  of  a  trained 
United  States,  ambulance  corps  for  carrying  the  wounded  off  to  the  field  hospitals. 

It  has  been  sufficiently  shown  by  some  official  correspondence 
which  has  been  published  that  considerable  loss  of  life,  aggravation 
of  suffering,  and  other  evils  were  due  to  the  above-named  defi- 
ciencies. Subjoined  is  part  of  a  letter  on  this  subject  from 
Surgeon-General  W.  A.  Hammond  to  the  Secretary  for  War, 
written  in  the  year  1862,  and  dated  August  the  21st. 

^  ^  ^ 

"  In  accordance  with  your  verbal  permission,  I  have  the 
"  honour  to  submit  the  enclosed  project  for  an  hospital  corps,  and 
to  ask  your  favourable  consideration  for  the  same.  *  *  *  * 
"  The  need  for  it  is  most  urgent.  In  no  battle  yet  have  the 
"  wounded  been  properly  looked  after ;  men  under  the  pretence 
**  of  carrying  them  off  the  field  leave  the  ranks,  and  seldom  return 
to  their  proper  duties. 

The  adoption  of  this  plan  would  do  away  with  the  necessity 
"  of  taking  men  from  the  line  of  the  army  to  perform  the  duties 
"  of  nurses,  cooks,  and  attendants,  and  thus  return  16,000  men 
to  duty  in  the  ranks.    In  view  of  these  facts,  and  many  others 
which  could  be  adduced,  I  respectfully  ask  your  approval  of  the 
"  inclosed  project." 

In  another  letter,  dated  September  7th  1862,  written  just  after 
the  battle  of  Bull's  Run,  the  Surgeon-General,  still  urging  the 
speedy  formation  of  a  regularly  organized  army  hospital  corps, 
refers  to  "  the  frightful  state  of  disorder  existing  in  the  arrange- 
"  ments  for  removing  the  wounded  from  the  field  of  battle.  The 
"  scarcity  of  ambulances,"  he  states,  "  the  want  of  organization, 
"  the  drunkenness  and  incompetency  of  the  drivers,  the  total 
"  absence  of  ambulance  attendants,  are  now  working  their  legiti- 
mate  results."  "  Up  to  this  date  *  600  wounded  still  remain  on 
"  the  battle  field,  in  consequence  of  an  insufficiency  of  ambulances 
"  and  the  want  of  a  proper  system  for  regulating  their  removal 
"  in  the  army  of  Virginia.  Many  have  died  of  starvation,  many 
"  more  will  die  in  consequence  of  exhaustion,  and  all  have 
"  endured  torments  which  might  have  been  avoided." 


(C 


*  The  battle  of  Bull's  Run,  to  -which  this  refers,  was  fought  on  the  30th  August, 
eight  days  before  the  date  of  this  letter. 
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Dr.  Ao-nevv,  a  member  of  the  United  States  Sanitary  Com-     Chap.  I. 
mission,  estimated  that  500  lives  were  lost  from  want  of  proper 
transportation  at  the  battle  of  Antietam  alone.*_ 

As  is  well  knoAvn,  the  suffering  and  loss  of  life  which  resulted 
from  the  want  of  an  efficient  ambulance  organization  in  the  early 
part  of  the  war  of  the  Eebellion  in  the  United  States,  so  strongly 
attracted  public  attention  that  the  most  energetic  efforts  were 
made  to  remedy  the  defect.  In  the  course  of  the  war  the  ambu- 
lance system  of  the  northern  armies  became  thoroughly  organized, 
and  both  the  materiel  and  personnel  were  established  on  a  footing 
proportionate  to  the  great  demands  made  on  this  branch  of  the 
military  service.    The  system  adopted  will  be  hereafter  noticed. 

It  will  here  be  not  out  of  place  to  glance  at  the  aid  which  it  is  Proposed  aid 

proposed  to  bring  to  assist  the  regular  ambulance  corps  in  re-  ?y  volunteers 

moving  the  wounded  from  a  battle  field,  and  in  the  field  hospitals,  Ihe'^^undfd 

by  means  of  trained  volunteers.    The  fitness  for  service  of  volun-  from  fields  of 

teer  hospital  attendants  in  hospitals  remote  from  the  scene  of  active  ^5*1^ 

1      'T,'     •       j_  n  J   1  the  field  hos- 

hostilities  IS  not  now  aiiuaea  to.  pitais. 

The  attention  which  was  attracted  by  M.  Dunant  to  the  great 
amount  of  suffering  and  loss  of  life  resulting  from  the  deficient 
means  of  transportation  for  the  wounded  in  time  of  war,  and  from  in- 
sufficient hospital  care  after  the  battle  of  Solferino  in  1859,  led  to 
the  formation  of  a  society  at  Geneva,  Avhich  undertook  to  try  and 
obtain  a  remedy  for  the  evils  described.  This  society,  which  was 
under  the  honorary  presidency  of  General  Dufour,  the  Commander- 
in-Chief  of  the  Swiss  army,  called  together  an  international  con- 
ference to  consider  the  subject  in  all  its  aspects.  This  conference  Geneva  Inter- 
took  place  in  October  1863,  and  lasted  several  days.    It  was  9°°- 

*  '  IGrGHCG  Or 

finally  resolved  that  the  best  means  to  assist  the  wounded  in  time  ises. 
of  war,  so  as  to  meet  the  case  of  the  regular  military  establish- 
ments being  inadequate  to  the  demands  on  their  service,  Avould 
be  to  establish  in  each  country  a  central  as  well  as  sectional 
committees  for  organizing  a  system  of  volunteer  aid.  AH  these 
national  committees  were  to  keep  up  communication  with  the 
International  Committee  at  Geneva,  and  through  it  to  make 
known  to  each  other  their  respective  proceedings  and  progress. 
Each  national  committee,  according  to  the  plan  suggested,  was  to 
place  itself  in  communication  with  the  Government  of  the  country 
to  which  it  belonged,  and  was  in  time  of  peace  to  occupy  itself  in 
devising  improvements  in  ambulance  transport  for  time  of  war,  as 
well  as  in  organizing  and  instructing  volunteer  hospital  and  field 
attendants.  In  time  of  war  the  central  committees  of  the  belli- 
gerent nations  were  to  furnish  assistance  according  to  their  means 
to  the  ai-mies  of  their  respective  countries,  and  to  arrange,  in 
accord  with  the  military  authorities,  for  the  disposal  and  distri- 
bution of  the  volunteer  assistants  to  attend  on  the  wounded. 
They  were  also  to  ask  aid  from  the  committees  established  in 
neutral  nations.  The  volunteer  infirmary  attendants  were  to 
transport  the  wounded  from  the  field  of  battle,  if  called  upon  to 

*  Amer.  Med.  Times,  Oct.  4th,  1862,  p.  193. 
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do  SO,- under  the  direction  of  the  regular  military  authorities,  and 
to  serve  in  the  field  hospitals.  The  necessary  maintenance  and  - 
equipment  of  these  volunteer  attendants  were  arranged  to  be  pro- 
vided through  the  agency  of  the  central  committees,  so  as  to 
relieve  their  respective  Governments  of  all  charge  in,  these 
respects. 

Numerous  national  associations  for  assisting  wounded  soldiers 
in  time  of  war  have  been  formed  in  response  to  the  resolutions  of 
the  International  Conference  of  1863.  Each  of  these  associations 
has  its  own  particular  set  of  rules,  although,  in  general  principles, 
they  all  accord  with  the  conclusions  come  to  at  the  conference 
just  mentioned.  No  such  association  has,  however,  as  yet  been 
established  in  England. 

Objections  have  not  been  wanting  against  the  plan  of  organizing 
volunteer  aid  just  described.  It  has  been  arguecl  that  it  is  equally 
questionable  how  far  such  a  voluntary  system  is  either  desirable 
or  practicable,  so  far  as  an  army  in  the  field  is  concerned.  De- 
sirable,— for  may  not,  it  is  said,  the  greatest  evils  result  from  the 
mere  facts  of  rernoving  from  the  Governments  which  contract  wars 
the  responsibility  of  providing  for  the  wants  of  the  sick  and  Avounded 
produced  by  them  ?  Practicable,— for  is  there  not  a  reasonable 
doubt  whether  any  voluntary  organization  can  possess  those 
elements  of  certainty  which  are  absolutely  necessary  in  order  that . 
dependence  may  be  placed  upon  its  assistance  in  the  time  of 
supreme  need;  and  also  whether,  if  forthcoming,  corps  of  volun- 
teers, such  as  have  been  contemplated,  could  be  incorporated  with 
the  military  organization  of  armies,  or  would  submit  to  the  strict 
rules  of  disciplme  enforced  in  war  time  so  as  to  carry  out  their 
proposed  work  efficiently  ? 

And  again,  in  campaigning,  in  what  way  can  any  body  of  men 
attached  to  an  army  provide  itself,  as  proposed,  with  food,  trans- 
port, forage,  and  its  other  daily  wants,  excepting  through  the 
military  administration  of  that  army  ?  Such  are  the  chief  argu- 
ments and  objections  that  have  been  urged  against  the  proposals 
of  the  Genevese  International  Committee  for  affording  voluntary 
aid  to  wounded  in  time  of  war  in  the  field  itself,  and  they  are  not 
without  importance.  _ 

It  is  an  admitted  fact  that  the  hospital  establishments  mam- 
tained  in  time  of  peace,  whether  as  regards  the  personnel  or  the 
materiel  of  those  hospitals,  even  though  furnished  on  a  liberal 
scale,  must  be  always  inadequate  to  meet  the  necessities  of  time 
of  war.  If  the  estabhshment  be  very  small,  the  systeni  of  arrange- 
ment must  be  one  which  admits  of  expansion  in  any  given  section 
without  inconvenience  to  the  general  working  of  the  whole.  Then, 
on  the  breaking  out  of  war,  additions  will  be  made  in  each  section 
v/herever  required,  according  to  necessity.  Each  increase  will  be 
intimately  blended  with  the  previously  existing  nucleus,  and  the 
same  machinery  will  continue  in  operation,  only  on  a  larger  scale. 

But  presuming  that  the  additions  when  required  can  be  obtained, 
the  doubt  remains  whether  there  will  be  then  time  and  opportunity 
for  that  training  which  is  so  absolutely  necessary  for  men  who  will 
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have  to  dischai-ge  the  delicate  and  responsible  duties  of  carrying      Chap.  I. 

wounded  and  of  hospital  attendance  upon  the  sick, — duties  which,   

if  executed  without  knowledge  and  practice,  are  fraught  with  serious 
dangers  to  disabled  patients,  just  as  they  are  with  benefit  to  them 
when  they  are  performed  with  skill  and  intelligence.  This  is  an 
anxious  question,  but,  after  all,  it  must  be  acknowledged  to  be 
the  duty  of  the  Government  of  each  country  that  embarks  in  war 
to  provide  for  all  the  necessities  which  the  war  calls  into  exist- 
ence, and  for  the  right  execution  of  this  duty  the  Government  is, 
as  it  ought  to  be,  generally  held  responsible.  The  conferences  at 
Geneva,  the  national  committees  which  have  been  formed,  have 
done  and  are  doing  good  service  to  humanity  by  directing  general 
attention  to  the  wants  of  the  wounded  in  battles,  and  of  the  sick 
who  always  accumulate  in  time  of  war,  as  well  as  by  their  endea- 
vours to  effect  improvements  in  the  field  hospital  conveyances  and 
appliances  of  all  kinds  for  their  benefit.  It  is  also  beyond  doubt 
that  volunteer  surgeons,  nurses,  and  attendants  have  done  in- 
valuable service  to  sick  and  wounded  collected  in  hospitals  to 
which  they  have  been  rejnoved  from  t'ne  scene  of  military  opera- 
tions, and,  in  some  instances,  have  assisted  in  the  field  itself ;  but 
it  is  obvious  to  all  who  have  considered  the  subject  that  the 
volunteer  system  will  have  to  rest  on  a  more  assured  basis  than 
it  at  present  does  before  reliance  can  be  placed  on  it  for  assistance, 
so  far  as  its  action  with  an  army  on  the  Une  of  march  in  a  hostile 
country,  or  in  the  hour  of  battle,  is  concerned. 

But  whether  the  proposed  s]rstem  of  introducing  volunteer  aid  Provision  of 
for  the  wounded  in  the  field  in  time  of  war  be  brought  into  prac-  ^^^^  transport 
tical  operation  or  not,  there  can  be  no  question  that  by  whatever  meiS  must  be 
Government  a  regular  army  is  maintained,  whether  it  be  for  maintained. 
^  defensive  or  offensive  purposes,  that  Government  must  also  pro- 
vide and  keep  ready  for  use  some  means  of  transport  for  sick  and 
wounded.  Economy  as  well  as  good  order  demands  that  a  certain  Its  mainte- 
amount  of  this  transport  shall  be  maintained  in  time  of  peace,  so  nance  in  time 
that  the  best  system  of  transportation  may  not  merely  be  theo-  ^^P^^^^- 
retically  considered,  but  that  the  vehicles  themselves 'when  de- 
vised and  constructed  may  be  subjected  to  the  test  of  experience ; 
im{)rovements  which  may  be  found  desirable  effected;  conductors 
practised  in  their  management ;  and  thus  difficulties  and  losses  be 
avoided  which  would  inevitably  be  created  on  war  breaking  out 
if  no  such  forethought  and  experiments  had  been  instituted.    It  Amount  of 
is  not  desirable  that  the  full  amoimt  which  would  be  reqimed,  or  ^'^'^  transport 
even  that  proportion  wMchmay  have  been  detennmed  to  be  allotted  Idned™""'"" 
to  individual  regiments,  in  time  of  war,  should  be  kept  up  in  time 
of  peace ;  for,  not  bemg  required  for  service,  such  a  plan  woidd 
entail  a  constant  imnecessary  loss  from  disuse  and  decay,  and  the 
establishment  would  prove  an  incumbrance  as  well  as  an  expense. 
■II  a  certain  amount  of  ambulance  transport  be  maintained  in 
^^•"^P^     instruction,  general  hospitals,  and  garrison  tovaxB,  where 
the  vehicles  can  be  employed  in  a  manner  similar  to  that  in 
^mch  they  would  be  employed  in  campaigning,  and  to  a  certain 
extent  subjected  to  similar  tests  of  fitness  for  their  special  ])ur- 
poses,  the  transport  vehicles  so  used  will  serve  for  patterus  wliich, 
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on  war  arising,  can  be  rapidly  multiplied  to  any  required  number. 
By  such  a  method  economy  in  exjjense  is  maintained,  at  the  same 
time  that  due  regard  for  present  and  future  efficiency  is  not  neg- 
lected. This  is  the  system  which  is  now  ordered,  and  is  to  some 
extent  in  operation  in  Great  Britain. 

It  is  especially  important  that  the  best  forms  and  kinds  of  field 
transports  for  use  in  the  British  military  service  should  be  tho- 
roughly tested,  so  that,  as  far  as  possible,  all  questions  connected 
with  the  subject  may  be  settled  on  a  satisfactory  basis.  It  is  also 
important  that  the  supply  available  for  use  as  soon  as  possible  after 
the  need  is  rendered  apparent  should  be  sufficiently  ample.  No 
dependence  can  be  placed  upon  finding  means  of  transport  in  any 
country  against  which  British  troops  are  directed  ;  for,  from  their 
having  to  cross  water,  and  for  the  most  part  to  effect  a  landing  on 
the  shores  of  a  hostile  comitry,  aU  available  transport  vehicles  wiU 
very  probably  be  removed  by  the  enemy  before  the  troops  arrive 
at  their  destination.  And  even  if  such  casual  conveyances  were  to 
he  obtained,  it  could  scarcely  be  expected  that  they  Avould  be  found 
to  have  the  special  qualities  necessary  to  fit  them  for  can-ying  sick  or 
wounded  men,  however  suitable  they  might  be  in  construction  for 
the  carriage  of  ordinary  stores.  Without  possessing  such  special 
quahties,  or  without  some  means,  which  do  not  at  present  exist, 
being  devised  for  supplementing  the  qualities  which  are  deficient, 
as  will  be  shown  hereafter,  every  vehicle,  whatever  its  kind,  must 
be  regarded  as  a  most  imperfect  and  undesirable  substitute  for  a 
regular  ambulance  conveyance. 

The  insular  nature  of  the  kingdom,  moreover,  prevents  an 
English  army  from  being  able  to  use  and  carry  on  with  it 
the  ordinary  carts  and  means  of  conveyance  used  by  the^  popu- 
lation of  its  own  country,  as  may  be  done  to  a  great  extent 
by  nations  on  the  continent  when  they  are  at  war  with  each 
other.  Means  of  transport  for  the  sick  and  wounded  have  there- 
fore to  be  devised  which  are  not  only  well  fitted  for  their  imme- 
diate objects,  but  which,  in  addition,  shall  be  themselves  easily 
carried  on  board  ship,  and  easily  rendered  available  for  use  imme- 
diately that  the  forces  have  landed  and  are  in  movement,  or 
serious  inconveniences  to  the  troops  may  be  expected  to  result: 

The  extent  of  the  outlying  dependencies  of  the  empire,  and 
their  varieties  of  climate,  involve  other  subjects  for  consideration 
if  a  kind  of  transport  adapted  for  general  use  be  sought  for  ;  but, 
as  will  be  remarked  hereafter,  it  is  questionable  whether  any 
kind  of  transport  available  for  universal  use  is  attainable. 

The  subject  of  the  construction  of  transport  vehicles  suitable 
for  use  in  campaigning  is  involved  in  many  more  difficulties  than 
might  be  at  first  imagined.  It  is  like  many  other  military- 
matters  which  are  rendered  difficult  owing  almost  entirely  to 
circumstances  which  are  inseparable  from  the  organization  and 
moveable  character  of  armies.  The  means  for  accomplishing 
almost  any  mechanical  object  may  be  well  understood,  and  easily 
carried  into  operation  under  circumstances  Avhich  admit  of  the 
employment  of  any  appliances,  however  complicated  or  varied  I 
they  may  be  in  their  nature;  but  it  is  evident  that  the  conditions- 
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become  altogether  changed  when  the  problem  to  be  solved  is  how     Chap.  I. 

to  provide  for  these  very  requirements  under  circumstances  where   

the  same,  or  similarly  varied   and   complicated  appliances  are 

quite  inadmissible,  and  where,  therefore,  a  system  of  taking 

the  mean  of  advantages  and  disadvantages,  of  compromise  as  it 

were,  can  alone  be  resorted  to.    Yet  this  is  the  problem  which 

has  to  be  solved  as  regards  ambulance  transport.    Let  us  briefly  Subjects  to  be 

glance  at  the  principal  subjects  which  have  to  be  taken  into  taken  into  ac- 
o  •.11/111  count  m  de- 

account  in  designmg  and  constructmg  a  suitable  held  conveyance  signing  and 

for  wounded  men,  to  whatever  class  of  transport  vehicles  it  may  constructing  a 

belonf.    It  is  at  once  evident,  on  first  consideration,  that  such  a  sick-transport 

'11         •  1  •     J    1  'Ti.      r  conveyance, 

conveyance  will  require  the  combined  ability  ol : — 

Firstly.  A  surgeon  acquainted  with  the  requirements  of  the 
wounded  who  are  to  be  carried. 

Secondly.  Of  some  one  experienced  in  the  circumstances  of 
campaigning  as  regards  stowage,  liability  to  damage,  oppor- 
tunities of  repair  of  the  conveyances,  protection  and  main- 
tenance of  the  bearers,  the  transport  animals,  &c.  And 

Thirdly.  Of  a  mechanic  who  shall  be  capable  of  appreciating 
the  surgical  objects  sought  for,  as  well  as  the  military 
circumstances  and  limitations  already  alluded  to,  and  then 
be  skilful  enough  to  construct  the  conveyance  in  accordance 
with  them. 

All  of  these  must  be  forthcoming  in  order  to  obtain  a  good  field 
conveyance.    I  have  placed  the  skilled  judgment  of  the  surgeon 
fii'st,  because    it  is  manifestly  the  most  essential.      However  Surgical  and 
ingeniously  a  transport  vehicle  may  be  contrivetl,  and  however  military  exi- 
well  adapted  to  meet  the  military  exigencies  of  field  service,  if,  be^mutuair'^ 
after  all,  it  be  unsuitable  for  the  support  and  carriage  of  a  sick  subordinate, 
or  wounded  man,  it  is  useless  so  far  as  regards  the  purpose  which 
it  was  designed  to  fulfil.     But  still  even  the  surgical  exigencies 
cannot  be  permitted  to  over-rule  the  military,  any  more  than 
they  can  the  mechanical  limitations ;  and  the  practical  army 
surgeon  will  never  fail,  therefore,  to  consider  the  whole  together 
when  Aveighing  the  merits  of  any  contrivance  for  the  carriage  of 
sick  or  wounded  in  time  of  war  which  may  be  submitted  to  his 

"  professiolial  judgment. 
^  The  surgeon's  part  in  this  combined  work  is  by  no  means  a  The  surgeon's 
simple  one ;  on  the  contrary,  for  the  reasons  named  as  soon  as  province  in  the 

-he  enters  upon  the  undertaking  he  finds  it  beset  with  obstacles.  an°SSanV^ 
Just  as  the  mechanic  is  restrained  by  the  requirements  of  the  conveyance, 
surgeon  and  the  combatant,  so  the  surgeon  is  restrained  by  those  The  mechanic's 
of  the  mechanic  and  combatant  also.    He  must  consult  the' ability  part  in  its  con- 
of  the  mechanic  to  fashion  the  conveyance  according  to  his  ^ti^^ction. 
wishes;  he  must  respect,  just  as  much  as  the  mechanic,  the  Hmits 
of  bulk  and  weight  prescribed  by  military  arrangements;  the 
necessity  for  contrivances  to  ensure  portability  of  the  conveyance 
Itself  on  board  ship  ;  for  unity  and  simplicity,  so  that  parts  may 
not  be  separated  or  lost ;  for  strength,  so  as  to  resist  the  shocks 
and  accidents  it  will  be  liable  to  meet  with  m  campaignmg, 
and  other  necessities  of  a  similar  nature.    At  the  same  time  he 
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Chap.  L     must  clevise,  in  one  and  the  same  conveyance,  fitness  for  the 
— —       reception  and  transport   of  soldiers    labouring   under  injuries 
differing  greatly  in  their  natures,  and  almost  equally  different  aa 
regards  theu-  requu-ements  for  proper  support,  and  for  the  pre-^ 
cautions  necessary  to  guard  against  the  ill  effects  of  motion  during 
the  act  of  transportation.  \ 
A  sick-irans-       It  ig  not  possible  to  comply  thoroughly  with  all  these  demands' 
pSeltly'free         ^^7         contrivance.    The  mode  of  carriage  which  mil  be: 
from  objections  best  adapted  for  one  set  of  injuries  during  transport,  will  be  in 
unattaiBable.     gome  respects  more  objectionable  than  some  other  arrangements 
as  regards  another  set  of  injuries.    The  mechanical  contrivances 
to  enable  the  conveyance  to  be  folded  up,  to  be  separated  into' 
several  parts,  or  otherwise  to  be  adapted  for  occupying  diminished 
space  when  stowed  away  on  board  ship,  will  to  a  cex*tain  extent 
interfere  with  its  streng-th  and  simpHcity.     Hence  the  surgeon 
must  content  himself  with  trying  to  obtain  a  mode  of  transport 
which  shall  meet  the  greatest  number  of  wants,  and,  at  the  same 
time,  offer  the  least  number  of  objections  in  any  respect.    A  sick- 
transport  conveyance  may  be  likened  to  the  soldier's  knapsack. 
Under  any  circumstances  the  knapsack  must  be  an  incumbrance ; 
but,  as  military  exigencies  determine  it  to  be  a  necessary  one,  the 
object  in  respect  to  finding  a  good  knapsack  is  to  seek  for  such 
an  one  as  shall  least  injuriously  affect  the  soldier's  strength  and 
health.    So  in  regard  to  an  ambulance  conveyance,  however  it 
may  be  contrived,  the  removal  of  wounded  in  it  over  ground 
which  is  usually  rough  and  uneven,  must  always  be  attended 
with  a  certain  amount  of  pain  and  of  other  objectionable  circum- 
stances ;  and  the  object,  therefore,  should  be  not  to  strain  after 
the  total  removal  of  these,  which  is  unattainable,  but  to  seek  for 
that  kind  of  transport  which  shall  answer  the  purpose  of  con- 
veying the  greatest  number  of  wounded  in  the  shortest  space  of 
time  to  a  place  of  shelter,  or  post  appointed  for  surgical  aid,  at 
the  same  time  that  it  reduces  the  risk  of  injury  to  those  who  are 
being  carried  by  it,  whatever  the  nature  of  their  injuries,  to  the 
lowest  limits.    This  is  what  the  practical  field  surgeon  will  try  to 
attain  in  devising  proper  ambulance  transport. 
No  single  form     Indeed,  the  idea  that  these  objects  can  be  attained  by  any  one 
of  conveyance  ^^^^        transport  has  been  now  almost  universally  abandoned, 
to  m^eet^alUhe  In  European  warfare,  at  least,  it  is  not  advisable  to  employ  the 
w-ants  of  field    same  kind  of  conveyance  for  short  distances  as  for  long  distances, 
service.  the  field  of  action  itself,  and  along  made  roads,  a  certain 

Three  forms  of  limited  number  of  varieties  of  conveyance,  designed  for  the  pur- 
emTo^ eTin     po^e  of  meetmg  these  several  conditions,  are  now  authorized  for  • 
atoos/allcivi-  use  in  the  British  service,  and  are  generally  employed  in  all 
lized  armies,     armies.    Certain  forms  of  hand  conveyances,  of  conveyances  on 
the  backs  of  animals,  and  of  wheeled  transport  vehicles  drawn  by^ 
animals,  form  portions  of  the  ambulance  equipment  of  nearly  all 
civilized  armies. 

In  the  preceding  remarks  I  have  given  a  sketch  of  the  con-- 
si  derations  which  are  demanded  from  the  surgeon^  who  attempts^ 
himself  to  devise  ambulance  conveyances,  or  who  is  called  upon-i 
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to  five  advice  in  respect  to  their  construction.    Before  concluding     Cjiap.  I. 
this  chapter,  I  will  say  a  few  words  as  to  the  knowledge  of  the  ^  ^^^7;;^^. 
subject  which  is  required  from  the  surgeon  whose  duty  it  becomes  geon^g  duties 
to  superintend  the  use  of  ambulance  conveyances  on  actual  service  as  regards  am- 
from  the  surgeon  who  happens  to  be  placed  in  charge  of  the  sick  ^gy^"";^^^"' 
transport. 

A  good  field  surgeon  will  not  permit  himself  to  remain  con-  He  should 

tented  Avith  knowing:  merely  the  principles  on  which  the  particular  understand 

,  .  ,       r.  °  ,      1  •  1  1      J        1       u-       T,  their  construc- 

vehicles  for  transport  which  are  placed  under  his  charge  are  ^^^^ 

constructed,  but  he  will  also  make  himself  acquainted  with  the  their  general 
details  of  their  construction,  and  the  purposes  of  each  portion,  principles. 
Although  it  is  not  his  province  to  assist  in  carrying  a  wounded 
man  under  ordinary  cu'cumstances,  he  should  be  capable  of 
practically  showing  the  use  and  apphcation  of  every  part  of  the 
conveyance  on  which  he  is  to  be  carried,  and,  if  necessary,  of 
demonstrating  to  bearers  the  purposes  of  each  part,  should  they 
fail  to  understand  these  by  description.  In  a  moment,  without 
such  precise  supervision  and  direction  a  set  of  careless  bearers, 
in  lifting  a  stretcher  with  a  wounded  man  upon  it  into  the 
carriage  which  is  designed  to  receive  it,  may  convert  an  injury 
of  comparatively  simple  nature  into  one  which  places  the  very  life 
of  the  patient  in  jeopardy. 

It  is  to  the  siugeon  that  the  wounded  officers  and  soldiers,  as  well  Responsibility 
as  the  bearers  who  are  to  carry  or  otherwise  transport  them  to  the  ^Vo  is^placed 
place  where  their  wounds  are  to   be   treated,  must  look  for  in  charge  of 
directions  and  instructions  in  regard  to  every  minute  circumstance  wounded  dm-- 
of  the  transport.    The  position  of  4hte-wouflded  man  or  of  an  injm^ed  ™S^tJieir  trans- 
limb,  the  mode  of  progression  of  the  bearers,  the  steps  to  be  taken 
in  case  of  the  occurrence  of  a  variety  of  accidents  to  which  each 
particular  kind  of  injury  may  be  specially  liable,  are  to  be  deter- 
mined and  jDrescribed  by  the  surgeon.    At  a  moment  which  to 
the  patient  is  one  of  alarm,  suffering,  and  anxiety — when,  among  the 
bearers,  are  too  often  awkwardness  and  ignorance,  and,  in  con- 
sequence, an  objectionable  amount  of  rough  hnndling,  confused 
and  confusing  talk,  and  useless  suggestions,  the  surgeon  should 
be  self-possessed  and  unfailing  in  decision,  and  these  qualities  can 
only  result  from  previous  study  and  thorough  acquaintance  with 
the  duties  and  responsibihties  he  has  in  hand.    To  be  cool  and 
determined  under  such  circumstances,  he  must  feel  that  he  is 
thoroughly  acquainted  with  the  mechanical  qualities  and  proper 
use  of  the  conveyance  by  which  the  wounded  man  is  to  be  con- 
veyed, and  by  what  arrangements  the  inconveniences  connected 
with  the  conveyance  itself  may  be  most  diminished  by  concerted 
action  of  the  bearers.    He  must  be  acquainted  with  the  evils 
attending  untrained  or  careless  carriage  (and  here  not  merely  the 
torture,  sometimes  almost  intolerable,  of  the  wounded  man  is  No  single  poiut 
referred  to,  but  the  ulterior  ills  which  bad  transportation  is  liable  carfyinga^*" 
to  produce),  and  be  ready  at  once  to  give  the  necessary  du-ections  wounded  man 
to  obviate  theni  should  he  perceive  a  necessity  for  doing  so.    No  "'"'"portant. 
single  point  that  has  relation  to  the  manner  in  which  a  wounded 
raan  is  carried  from  the  field  should  be  regarded  as  tiifling; 
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Chap.  I.     nothing  is  trifling  if  regard  be  had  to  future  as  well  as  to  imme- 

  diate  results.    And,  in  addition  to  the  direct  benefits  resulting 

from  the  appHcation  of  this  knowledge  and  experience,  there  will 
be  also  this  important  indirect  advantage, — the  wounded  as  well 
as  the  bearers  will  not  fail  to  observe  the  surgeon's  cnliimess  and 
decision ;  vnll  not  fail  to  conclude  this  to  be  the  result  of  superior 
knowledge ;  will  in  proportion  have  confidence  in  the  propriety 
of  his  directions,  and,  therefore,  with  the  more  alacrity  submit  to 
his  authority  and  obey  his  orders. 


» 
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CHAPTER  II. 


HISTORY  OF  THE  MODERN  SYSTEM  OF  TRANS- 
PORTING THE  SICK  AND  WOUNDED  OF  EURO- 
PEAN ARMIES. 


I  PROPOSE  in  this  chapter  to  briefly  survey  the  history  of  the     Chap.  II. 
modern  system  of  transportation  of  sick  and  wounded  soldiers  of 
European  armies  in  the  field,  and  more  particularly  to  notice  the 
successive  improvements  which  have  been  made  in  this  branch  of 
service  in  the  British  army.    In  taking  this  retrospective  glance, 
and  noting  the  interest  which  has  been  gradually  excited  towards  the 
discovery  of  the  speediest  and  most  efficient  means  for  removing  the 
wounded  from  a  field  of  action  to  tbe  places  appointed  for  the  ad- 
ministration of  surgical  aid,  and  for  effecting  their  subsequent 
transport  as  well  as  that  of  the  sick  to  the  intermediate  or  other 
hospitals  in  the  rear  of  the  army,  it  necessarily  happens  that  both 
the  personnel  and  the  materiel  engaged  in  the  performance  of  the 
duties  referred  to  are  brought  together  into  notice.    Not  only  the 
conveyances  employed  in  the  transport,  but  also  the  arrangements 
made  for  carrying  the  wounded  to  them  and  for  safely  conducting 
their  subsequent  removal,  haye  to  be  considered.     Tlie  two  The  personnel 
divisions,  the  personnel  and  the  matdriel,  on  which  the  trans-  and  the  mate- 
portation  of  the  sick  depends  are,  in  fact,  so  intimately  associated  "el  must  be 
that  it  is  scarcely  possible  to  review  the  one  without  marking  the  together,  in 
progress  of  the  other.    A  good  organization  of  the  corps  to  which  reviewing  a 
the  administration  and  conduct  of  the  sick-transport  system  is  ^u^ia^^g^fp^™' 
confided,  thorough  acquaintance  on  the  part  of  the  men  of  the  port."  ^ 
corps  with  their  duties,  a  conscientious  discharge  of  them,  perfect  Qualities  re- 
discipline  and  subordination,  activity,  bravery,  and  other  soldierly  quired  in  the 
quahties  are  as  essential  for  accomplishing  successfully  and  satis-  ambulance°^ 
factorily  this  very  important  branch  of  service  in  the  field,  as  the  transport, 
provision  of  the  right  kinds  of  carriage  for  effecting  the  transport  a  personnel 
itself.    The  rise  and  progressive  improvements  of  the  personnel  having  these 
and  materiel  employed  for  ambulance  transport  are  therefore  ^"^'^^^^^  ^ 
glanced  at  together  in  the  remarks  which  follow.  propeTcon- 

Section  I. — Account  of  Larrey's  and  Percy's  Iffidentiy^*'^ 
Ambulance  Systems.  conducting 

T  1  .  ,  .  „    ,  ambulance 

i  do  not  propose  to  give  a  history  of  the  particular  systems  of  transport. 

transport  and  ambulance  arrangements  adopted  by  tlie  several  Baron  Percy 

leading  powers  of  Europe,  but  two  eminent  French  army  suro-eons,  '^^^^  Baron 

Baron  Percy  and  Baron  Larrey,  are  so  conspicuous  as  the  aeiTJnhT' 

originators  of  the  modern  plan,  which  prevails  in  all  armies,  of  modern  system 

removing  wounded  soldiers  from  the  field  of  battle  by  trained  of  ambulance 

attendants  in  conveyances  specially  designed  for  their  transport, 

that  it  is  impossible,  consistently  with  the  objects  of  this  chapter, 

to  avoid  giving  a  short  history  of  the  systems  which  they  intro- 
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The  influence 
of  the  improve- 
ments effected 
by  these  sm- 
geons. 


The  ambulance 
conveyances  of 
Baron  Larrey. 


The  litter-bear- 
ers of  Baron 
Percy. 


The  introduc- 
tion of  fire-arms 
necessitated  a 
more  efficient 
system  of  trans- 
porting the 
wounded  of 
armies. 


Origin  of 
Larrey's  im- 
provements in 
ambulance  ar- 
rangements. 


duced.  The  circumstances  of  the  revolutionary  period  in  whicli 
these  surgeons  lived,  the  disruption  of  established  systems  and 
ideas  which  took  place  at  that  time,  the  scope  consequently 
afforded  for  setting  forth  fresh  views  and  inaugurating  new 
methods  of  action,  together  with  the  remarkable  series  of  warlike 
operations  in  which  their  country  was  constantly  engaged, 
sufficiently  explain  how  it  happened  that  the  personal  energy 
and  character  for  enterprize  which  distinguished  Barons  Larrey 
and  Percy  came  to  be  directed  into  the  channels  of  invention  with 
which  their  names  are  now  so  intimately  associated.  The  improve- 
ments which  they  effected  in  the  French  service  have  more 
attracted  notice  among  English  surgeons  than  the  systems 
adopted  by  other  European  powers  for  effecting  the  same  objects, 
owing  to  the  frequency  with  which  French  and  English  armies 
were  opposed  to  each  other  in  the  field  on  the  continent  of  Europe 
subsequently  to  the  period  of  the  French  revolution.  It  seems 
not  improbable  also  that  the  observations  which  were  made  during 
the  Peninsular  campaigns  have  ever  since  had  an  influence  on  the 
views  wliich  have  been  held  by  English  surgeons  in  reference  to 
the  subject  of  transportation  of  Avounded  in  time  of  war.  Each  of 
the  eminent  surgeons  before  named  gave  rise  to  a,  separate  special 
feature  in  ambulance  organization.  On  the  one  hand,  it  was 
Baron  Larrey  who  first  introduced  the  use  of  light  ambulance 
conveyances  specially  fitted  for  following  the  movements  of  the 
advanced  guard  of  an  army,  and  so  constructed  as  to  be  capable  of 
rapidly  transporting  the  wounded  from  the  place  of  fighting,  as 
soon  as  the  first  dressings  had  been  applied,  to  the  hospitals  in  rear 
of  the  scene  of  conflict.  On  the  other  hand,  it  was  Baron  Percy 
who  first  introduced  into  any  army  a  regularly  trained  corps  of  field 
litter-bearers,  soldiers  regularly  formed  and  equipped  for  the  duty 
of  picking  up  the  wounded  during  the  progress  of  an  action,  and 
of  carrying  them  on  stretchers  to  the  place  where  the  means  of 
surgical  aid  were  provided. 

Notwithstanding  that  the  introduction  of  fire-arms  had  caused 
the  occurrence  of  fractures  of  bones  and  of  extensive  mutilations 
with  so  much  greater  frequency  than  they  had  been  met  with 
when  wounds  were  chiefly  made  by  such  weapons  as  swords,  spears, 
and  arrows  ;  notwithstanding  that  these  injuries,  from  their  nature, 
had  rendered  the  wounded  much  less  able  to  assist  themselves  and 
less  capable  of  being  readily  assisted  by  others ;  yet  no  fresh  system 
had  been  introduced  for  the  transport  of  these  1-relpless  men  from 
the  scene  of  action  until  the  period  of  Larrey's  innovation.  Either 
their  comrades  assisted  them  from  the  field,  carrying  them  in  the 
best  way  they  could  on  their  backs,  in  sashes,  great-coats,  ov  on 
extempore  stretchers  during  the  action,  or  they  remained  unaided 
where  they  fell  till  the  fighting  was  over,  when  they  were  carried 
to  the  field  hospitals  which  were  stationed  at  a  distance  in  the  rear. 

The  introduction  of  Baron  Larrey's  system  of  fl}dng  ambulances 
preceded  that  of  Baron  Percy's  system  of  trained  stretcher-carriers. 
It  was  in  September  1792,  when  Larrey  was  serving  as  an  aide- 
eurgeon-major  in  the  French  army  of  the  Rhine,  under  General 
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Custine,  that,  he  tells  us,  he  first  conceived  the  idea  of  a  new     Chap,  11. 
system  of  ambulance  arrangements  for  active  service  in  the  field.  — ^ 
In  December  of  the  same  year  he  made  a  formal  proposition 
through  the  proper  channel  to  General  Custine  for  the  establish- 
ment of  a  field  hospital  capable  of  active  service  in  front  with  the 
advanced  troops  of  his  army,  so  that  the  ordinary  field  hospitals,  and 
the  heavy  hospital  carts  employed  with  them,  all  of  which  were 
stationed  at  a  considerable  distance  off  in  the  rear  of  the  army, 
might  no  longer  constitute  the  first  line  of  surgical  assistance. 
The  requisite  authority  was  given,  and  Larrey  was  ordered  to  or- 
ganize his  proposed  ambulance  at  once.  Larrey  has  himself  recorded 
in  a  few  words  the  state  of  the  field  hospitals  and  ambulance  trans- 
port at  the  thne,  and  the  views  which  led  him  to  effect  the  change 
mentioned.    "  At  the  time  I  proposed  my  plan,"  Larrey  writes, 
"  the  mihtary  regulations  ordered  that  the  ambulances  "  (moveable 
field  hospitals)  "  should  constantly  be  posted  at  one  league 
"  distance  from  the  army.    The  custom  was  to  leave  the  wounded  Eegulations  of 
«  on  the  field  of  battle  until  after  the  combat,  and  then  to  gather  the  French  ser- 
"  them  together  in  a  favourable  place  to  which  the  ^^oveable  ^'JJJfJ°'*^*^^°^" 
"  hospital  establishment  was  brought  as  quickly  as  possible  ;  but  wounded  pre- 
"  the  quantity  of  military  carriages  which  were  placed  between  vioustoLar- 

the  ambulance  and  the  army,  and  other  difficulties,  retarded  its  ofT^mbulances 
"  movement  to  such  a  point  that  it  never  reached  the  place  in  volantes." 
"  less  than  twenty-four  hours,  so  that  some  of  the  wounded 
"  perished  fi-om  want  of  assistance.  The  capture  of  Spires 
"  having  given  us  a  rather  large  number  of  wounded,  I  had  the 
"  distress  of  seeing  several  die,  victims  of  this  inconvenient 
"  arrangement;  and  this  gave  me  the  idea  of  establishing  a  new 
"  system  of  ambulance  for  carrying  prompt  aid  to  them  on  the 
«  field  of  battle  itself 

My  proposition  was  accepted,  and  I  was  authorized  to  organize  Larrey's  vdi- 
**  this  moveable  field  hospital,  which  I  named  the  flying  ambu-  ^^^'^^  '^'^i^^t'e* 
"  lance  {ambulance  volante).  I  then  conceived  the  idea  of  a  system 
«  of  carriages  (voitures  d^ambulance)  suspended  on  springs,  which 
"  should  combine  solidity  with  speed  and  lightness.  This  institution 
"  created  a  sensation  among  the  soldiers ;  they  now  all  felt  confident 
"  that  they  would  receive  succour  at  whatever  moment  they  might 
"  be  wounded."* 

Larrey  was  not  able  to  complete  the  entire  organization  of  his 
ambulance  system  at  that  time  ;  but,  imperfect  as  it  was,  the 
prompt  relief  which  the  surgeons  were  enabled  to  afford  to  the 
wounded  by  their  presence  in  the  immediate  neighbourhood  of  Benefits  de- 
the  scene  of  conflict,  and  the  services  which  were  rendered  by  "ved  from  the 
the  light  ambulance  vehicles  in  rapidly  carrymg  them  away  to  the  jj^^niambu- 
hospitals,  were  considered  to  be  most  important,  not  only  by  the  \^fs. 
troops,  but  also  by  the  General  in  conamand.    In  consequence, 
Larrey  was  sent  to  Paris  to  organize  similar  flying  ambulances  for 
the  other  armies  of  the  republic  which  were  then  in  the  field. 
V  arious  other  employments,  however,  arose  to  occujiy  the  time  of 

*  Mem.  de  Chirurgie  Mil.,  par  Baron  Larrey.    Tome  1.,  p.  G4. 
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Chap.  II.  this  distinguished  surgeon  after  his  arrival  in  Paris,  so  that  it  was 
not  till  1797  that  he  was  ahle  to  give  his  attention  again  to  the 
subject.  In  the  spring  of  that  year,  while  engaged  as  Professor 
of  Anatomy  at  the  Military  Medical  School  of  the  Val  de  Grace, 
he  received  orders  from  the  Minister  of  War,  at  the  demand  of 
General  Buonaparte,  to  proceed  to  Italy  to  form  and  direct  a 
system  of  flying  ambulance  for  the  army  in  that  country,  like  that 
which  he  had  established  with  the  armv  of  the  Rhine  in  1793.  It 
was  on  this  occasion  that  he  perfected  the  organization  of  his 
ambulance  system,  not  only  in  respect  to  the  vehicles  for  trans- 
porting the  wounded,  but  also  by  the  formation  of  an  ambulance 
corps  organized  for  rapidly  carrying  surgical  aid  to  the  wounded 
in  all  parts  of  the  field  of  action. 
Organization  of  Larrey's  ambulance  establishment  was  now  composed  of  three 
Larrey's  ambu-  divisions.  Each  division  comprised  12  spring  vehicles  for  the 
lance  system,  transport  of  severely  wounded  men,  four  store  waggons,  and  a 
personnel  of  113  officers,  non-commissioned  officers,  and  soldiers, 
under  the  command  of  a  surgeon-major  of  the  first  class;  the 
whole  being  under  the  direction  of  the  principal  medical  officer  in 
the  field.  Fourteen  surgeons  of  different  grades,  aU  mounted ;  a 
lieutenant  and  sub-lieutenant  for  maintaining  order  and  discipline  ; 
paymaster  ;  quarter-master  and  clerks ;  12  mounted  ambulance 
orderlies  and  25  orderlies  on  foot,  with  their  proportion  of  non- 
commissioned officers,  and  25  conductors  and  others  for  the  service 
of  the  vehicles  and  horses,  constituted  the  personnel  of  each  divi- 
sion. A  trumpeter  among  the  mounted  soldiers,  and  a  drummer 
among  the  infantry  ambulance  men,  acted  also  as  carriers  of  sur- 
gical instruments.  The  officers  and  men  of  the  ambulance  wore 
special  uniforms,  which  not  only  distinguished  their  different 
classes  of  occupation  and  grades  among  themselves,  but  also 
served  to  indicate  the  common  service  in  which  they  were  all 
engaged.  The  distinctions  were  generally  made  by  means  which 
had  the  additional  advantages  of  serving  some  useful  purpose  in 
the  duties  for  which  they  were  specially  organized.  Thus  the 
uniform  of  the  ambulance  surgeons  differed  from  that  of  the  army 
surgeons  generally  by  the  addition  of  a  shoulder  belt  and  pouch, 
the  latter  containing  some  portable  instruments  and  some  few 
objects  essential  for  the  first  relief  of  wounded  on  the  field  of 
battle.  Both  the  mounted  and  foot  orderlies  carried  a  red  woollen 
waist-scarf,  which  in  case  of  need  would  serve  to  carry  a  wounded 
man ;  the  foot  orderlies  carried  a  leathern  knapsack,  divided  into 
compartments  (sac  d'ambulance),  and  containing  the  materials 
for  dressings.  So  also,  fixed  to  each  saddle  of  the  mounted  officers 
and  orderlies,  was  a  leathern  valise,  arranged  to  be  opened  with- 
out detaching  the  straps  by  which  it  was  fastened,  and  destined 
to  contain  also  apparatus  and  materials  necessary  for  dressing 
wounds. 

The  1 2  spring  conveyances  for  the  wounded  were  of  two  sorts. 
Eio-ht  Avere  two-wheeled  vehicles  drawn  by  two  horses,  and 
arranfj-ed  for  carrying  two  men  at  full  length  ;  and  four  were  four- 
wheeled,  destined  for  carrying  four  men,  all  lying  down.    The  12 
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can-iao-es  were  capable  of  removing  32  men  at  one  lime.    These  CnAP^II. 
velilcies  will  be  again  referred  to  in  the  chapter  on  wheeled 
hospital  transport.  ^ 

From  the  description  given  it  will  be  seen  that  L/arrey  s  ambu-  Larrey's system 
lance  volante,  when  completed,  combined  two  principles:  the  first  ^J^J^J^fJ^^ .^^^^ 
being  that  of  a  flying  field  hospital  organized  for  affording  instant  that  of  a  light 
attention  and  anplying  the  first  dressings  to  the  wounded  on  the  field  hospital ; 
field  of  action  itself;  the  second  being  that  of  systematic  vehicles 
Avith  trained  conductors,  for  rapidly  and  properly  transportmg  veyance  corps, 
them  to  the  field  hospitals  of  the  first  line  after  this  primary 
attention  had  been  given.    The  conveyances  were  so  constructed, 
and  the  personnel  so  instituted,  that  the  whole  was  capable  of 
following  the  movements  even  of  an  advanced  force,  however 
rapidly  the  movements  of  that  force  might  be  made.    Each  divi- 
sion, moreover,  was  capable  of  being  sub-divided  and  sent  into  a 
dozen  directions,  thus  aflfording  aid  over  a  wide  area ;  for  each 
medical  oflficer,  being  mounted,  could  take  one  of  the  spring 
vehicles  and  a  mounted  orderly  with  him,  and  thus  ensure  both 
the  presence  of  all  that  was  necessary  for  administering  the  neces- 
sary surgical  attention,  and  of  subsequent  transportation  to  the 
rear,  for  two  or  more  wounded  men.    A  special  code  of  regula- 
tions determined  the  order  of  march  when  the  ambulances  were 
moving  with  the  army,  the  internal  economy  of  the  corps,  and  the 
functions  of  each  individual  belonging  to  it.    The  ambulance 
orderlies  were  daily  exercised  in  their  duties,  so  as  to  be  expert 
and  dexterous  in  giving  the  assistance  to  the  surgeons  which 
was  required  from  them  when  assisting  the  wounded. 

Shortly  after  the  establishment  of  this  corps  in  Italy  peace  was 
made  with  Austria,  and  Larrey  was  then  chosen  to  accompany 
Buonaparte  to  Egypt  and  Syria. 

While  Larrey  was  absent  in  Egypt  another  system  of  ambu-  Percy's  system 
lance  carriages,  differing  entirely  in  their  principles  and  objects  ^^^^^^^g^^"^ 
from  those  of  Larrey's  system,  was  organized  in  another  army  of 
France.    This  army  was  known  as  the  army  of  the  North ;  it  was 
under  the  command  of  General  Moreau,  and  Percy  was  the  chief 
medical  officer. 

It  was  in  the  year  1799  when  this  distinguished  siu'geon,*  Baron  Percy's 
under  the  auspices  of  the  general  commanding,  devised  a  lio-ht  am- 
Kind  of  conveyance  capable  of  rapid  movement  from  place  to 
place,  and  carrying  with  it  all  the  requisites  of  a  field  ambulance, 
including  hand-litters,  surgical  dressings  and  apparatus,  surgeons 
and  hospital  attendants.    This  conveyance  consisted  of  a  long  The  peculiar 
carriage  on  four  wheels,  built  in  many  respects  like  the  carriages  percy'rambu-^ 
of  light  artillery,  and  Avas  drawn  by  six  horses.    It  was  com-  lance  vehicles, 
monly  known  by  the  name  of  a  "wurtz,"t  after  the  German 


*  Histoire  de  Percy,  par  Laurent,  p.  161,  &c. 

t  The -word  spelt  in  JFrench  writings  "-wurtz,"  is  spelt  "wurst"  in  its  original 
German.    When  used  alone  in  the  German  language  it  signifies  a  thick  and  short 
sausage,  a  cylinder,  hut  -when  joined  to  the  word  "  wagen "  signifies  a  long  wagon 
similar  to  it  in  fom,  an  omnibus.     The  French  word  is  therefore  an 
abbreviatioa  as  well  as  corruption  of  the  German  "  wurst-wagen." 
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wagon,  to  which  it  bore  a  general  resemblance,  and  is  still 
referred  to  by  this  name ;  but  at  the  time  of  its  use  it  was  also 
sometimes  spoken  of  as  a  "  char  de  chir-urgie,"  or  surgical  cart. 
Along  the  body  of  each  of  these  carriages  was  a  long  narrow  case 
containing  surgical  materials,  and  of  such  a  form  externally  that 
eight  persons  could  sit  astride  on  it.  This  was  intended  to  carry 
eight  surgeons  of  diflferent  grades.  In  front  and  rear  of  the 
carriage  were  also  two  smaller  chests,  and  on  these  four  infirmiers 
militaii^es,  or  hospital  corps  men,  sat,  two  on  each  box ;  while  four 
other  attendants  sat  on  the  four  leading  horses.  Eight  surgeons 
and  eight  attendants  were  thus  carried,  as  well  as  a  driver ;  and, 
further,  the  chests  on  the  wurtz  contained  dressings  calculated  for 
1,200  wounded.  Supplies  of  stretchers  were  carried  under  the 
long  case  on  the  body  of  the  waggon. 

In  the  language  of  M.  Percy,  the  intention  of  this  carnage  was 
that  by  its  means  "  the  art  of  preserving  life  should  contest  in 
activity  and  celerity  with  the  art  of  destroying  life."  It  was  to 
obviate  the  necessity  of  soldiers  leaving  the  ranks  to  attend  on 
the  wounded,  because  it  was  prepared  for  distributing  assistance , 
on  all  points  of  the  field  of  battle. 

Its  mode  of  action  was  the  following: — Each  wurtz  was  to 
keep  up  as  close  as  possible  with  the  division  to  which  it  belonged. 
As  soon  as  the  action  had  begun,  and  some  of  the  soldiers  were 
wounded,  the  attendants  took  their  stretchers,  ran  and  picked  up 
the  fallen  men  even  though  still  under  fire,  and  brought  them  to 
the  wurtz.  The  surgeons  then  applied  the  first  dressings,  assisted 
by  some  of  the  other  attendants.  If  from  changes  in  the  move- 
ments of  the  combatants,  the  wounded  become  numerous  at  other 
parts  of  the  field,  too  distant  for  their  rapid  removal  on  the 
stretchers  then  the  wurtz  itself  was  despatched  to  their  assistance, 
and  the  same  plan  of  aid  repeated  as  far  as  its  capabilities 
admitted. 

Each  division  of  the  army  of  the  North  in  the  year  1800,  had 
its  moveable  coi'ps  of  surgical  assistance  of  this  Idnd,  and  there 
was  a  reserve  of  the  same  estabUshments  at  the  head  quarters. 
This  institution  seems  to  have  well  answered  its  intended  purpose 
at  the  time  it  was  employed,  and  to  have  given  great  satisfaction  to 
the  officers  and  troops.  It  was  spoken  of  with  praise  by  general 
officers  on  several  occasions.  In  April  1800,  General  Lecombe 
published  a  general  order  ,  and  reported  to  the  General  Command- 
ing-in-Ohief.  "  We  all  give  a  tribute  of  praise  to  this  new 
"  institution  created  by  Citizen  Percy — the  moveable  corps  of  sur- 
"  glcal  aid.  The  medical  officers  of  these  corps  have  succoured  the 
"  wounded  on  the  field  of  battle  itself,  and  have  so  distinguished 
"  themselves  by  their  zeal  and  devotion  that  the  soldier  reverences 

them  and  consoles  himself  when  he  is  wounded  because  he  sees 
"  that  assistance  is  given  to  him  with  a  rapidity  hitherto  without 
"  example." 

From  the  description  just  given  it  will  be  seen  that  the 
ambulance  carriage  of  Baron  Percy  did  not  supply  transport  for 
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the  wounded,*  beyond  the  conveyance  on  stretchers  from  the     Chap.  II. 
ph\ces  where  they  fell  to  the  place  where  the  wurtz  was  stationed    .  .—7  . 
and  where  then-  wounds  could  be  dressed.    It  was  solely  a  flying  ^^t„3o?^^ 
hospital,  or  means  of  affording  speedy  attention  to  the  wounded, 

Percy's  amfcu- 

but  not  intended  for  removing  them  to  the  rear.  lance  system. 

The  woimded  after  being  dressed  at  the  wurtz  would  have  to 
remain  grouped  on  the  ground  around  it  until  other  steps  were 
taken  for  their  removal.  It  was  thus  constructed  on  principles 
altogether  different  from  the  hght  transport  carriages  used  in  the 
ambulance  volante  of  Baron  Larrey.  As  before  described,  Larrey's 
ambulance  vehicles  were  accompanied  by  the  means  of  affording 
the  necessary  first  dressings  and  surgical  assistance,  but  were  them- 
selves built  only  for  the  purpose  of  quickly  carrying  the  wounded 
away  from  the  scene  of  conflict,  so  that  they  might  not  be'  left 
long  lying  on  the  field  of  action,  or  be  liable  to  fall  into  the  hands 
of  an  enemy. 

In  Percy's  system  the  quickness  of  movement  of  the  medical  Comparison 
officers  and  attendants,  and  the  certainty  of  their  having  at  hand  ^ndLarre^^^^'^ 
what  they  required  for  professional  use,  were  provided  for  by  their  ambulancJ  ^ 
being  cavrried  on  the  same  conveyance  that  carried  the  surgical  systems, 
appliances  and  dressings ;  in  Larrey's  system  the  same  object  was 
attained  by  the  officers  and  attendants  being  mounted  on  horseback, 
and  by  their  carrying  on  their  own  persons,  or  on  their  horses,  the 
necessary  surgical  appHances  and  materials.  One  obvious  disad- 
vantage in  Percy's  system  was  that  a  casual  shot  or  other  accident 
which  disabled  one  carriage  would  place  out  of  active  service  for  the 
time,  at  least  for  such  service  as  could  not  be  accomplished  on  foot, 
sixteen  officers  and  orderlies ;  while,  by  Larrey's  system,  the 
effects  of  a  similar  accident  would  be  limited  to  disabling  the 
means  of  cnrrying  a  few  wounded,  or  else  to  disabling  an  indivi- 
dual officer  or  orderly.  It  is  evident  that  Percy  took  his  idea  of 
the  wurtz  from  observation  of  the  artillery  carriages;  and,  as  these 
were  constructed  to  carry  not  only  guns  and  ammunition,  but  also 
the  men  who  were  to  use  them,  so,  in  Kke  manner,  Percy  not  only 
made  his  carriages  to  carry  the  materials  of  surgical  practice,  but 
the  ofiicers  and  men  also  who  were  to  employ  those  materials 
in  use. 

The  surgical  conveyances  of  Percy  fell  into  disuse  after  peace 
was  declared  and  the  army  of  the  North  was  broken  up,  the 
support  and  influence  of  the  general  officers  under  Avhose  direction 


«     Sir  George  Ballingall  has  described  the  ambulance  of  Baron  Percy  as  a  "  four 
^  wheeled  carnage  of  a  very  simple  construction,  consisting  chiefly  of  a  sort  of 
ndge-pole  raised  upon  the  framework  of  the  carriage,  upon  which  the  wounded  are 
^placed  astride  as  if  on  horseback,  and  here  they  sit  protected  by  a  sort  of  canopy." ' 

'"tended  use  of  the  carriage  has  probably  arisen  from  the 
vS'^'v'^r  "  ^^P^'csented  in  the  drawing  of  the  vehicle  at  the  end  of  the  first 
Toiume  ot  Larrey  s  memoirs  as  sitting  upon  the  wurtz,  having  been  mistaken  for 
wiuiers.  A  consideration  of  the  drawing  is  sufficient  to  show  how  entirely  unsuited 
^ne  position  would  be  for  wounded  men,  and  a  full  account  of  the  objects  tlie  carriage 
jaamtended  by  its  inventor  to  fulfil  may  be  /ound  in  the  life  of  Percy,  by  Lawent, 


"  Outlines  of  Military  Surgery."  Edinburgh,  1838,  p.  01. 
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they  had  been  employed  was  then  lost,  and  they  were  never  again 
resorted  to.  His  institution  of  field  attendants  for  carrying  the 
wounded  on  stretchers  from  the  places  where  they  fell  to  the 
surgical  carts  was  also  discontinued  at  the  same  time,  and  when 
peace  was  once  more  at  an  end,  and  war  again  declared,  the 
custom  of  the  wounded  being  carried  to  the  rear  by  then*  comrades 
in  any  available  way  again  came  into  use.  The  "  soldats 
d'ambulance  "  of  that  period  only  served  in  the  hospitals.  Subse- 
quently, when  Percy  was  with  the  French  army  in  Spain,  he 
again  turned  his  attention  to  providing  a  special  field  corps  of 
stretcher-carriers  for  removing  the  wounded  from  the  scene  of 
action.  He  no  longer  advocated  the  use  of  the  wurtz-wagons,  no 
doubt  from  the  system  of  the  "  ambulance  volantes "  of  Baron 
Larrey  having  been  found  so  much  more  generally  eflScient  for 
field  hospital  purposes  in  the  armies  in  which  it  had  been  employed 
(for  Larrey's  system  continued  in  use  until  the  time  of  the  restora- 
tion) ;  but  Percy  now  confined  himself  to  forming,  equipping,  and 
training  a  corps  of  foot  soldiers,  whose  particular  duty  was  to  pick 
up  the  wounded  on  the  field  and  to  carry  them  to  the  field 
hospitals  on  stretchers,  and  afterwards  to  assist  the  surgeons  in 
attending  upon  them.  This  was  the  commencement  of  an  insti- 
tution which  has  continued  to  the  present  time  ;  indeed,  a 
combination  of  this  institution  with  the  use  of  light  spring 
ambulance  carriages  similar  to  those  first  introduced  in  the 
ambulance  system  of  Larrey,  though  variously  modified,  essentially 
constitutes  the  plan  on  which  the  ambulance  arrangements  of  all 
modern  civilized  armies  are  now  organized. 

The  principles  on  which  Baron  Percy,  who  was  then  Surgeon- 
in-chief  of  a  Corps  d'Armee,  founded  and  organized  his  trained 
corps  of  bearers,  and  the  cu-cumstances  by  which  his  attention  was 
first  turned  to  the  subject,  are  briefly  related  by  himself.  He 
remarks  on  the  necessity  for  the  men  of  the  corps  being  skilful 
and  practiced  in  their  duties,  and  these  remarks  are  equally  appli- 
cable to  the  men  composing  the  army  hospital  cox'ps  instituted  for 
service  in  our  own  or  any  other  army.*  "  Tired  of  the  ceaseless 
"  disorder,"  writes  Percy,  "  caused  by  assemblage  of  undisciplined 
hospital  attendants ;  distressed  at  seeing  the  deaths  on  the  field 
of  battle  of  so  great  a  number  of  soldiers  whose  lives  might  have 
been  preserved  and  limbs  saved  if  they  had  had  the  help  of  a 
commodious  and  well-organized  mode  of  transport;  having  seen, 
moreover,  the  necessity  of  having  as  near  as  possible  to  the  line 
of  battle  men  specially  destined  to  carry  off  the  wounded  instead 
of  leaving  them  to  the  care  of  soldiers  who  too  often  seized  this 
opportunity  for  leaving  the  ranks;  I  took  upon  myself  to  organize 
a  regular  corps  of  army  hospital  attendants  (soldats  iufirmiers) 
to  whom  I  gave  the  name  of  Companies  of  Brancardiers  (bearers 
of  stretchers). 

"  I  selected  a  hundred  soldiers  from  among  the  bravest,  strongest, 
and  most  adroit,  and,  as  soon  as  they  were  completely  equipped^ 


ee 


*  Laurent,  Vie  de  Percy,  Part  11.,  p.  391. 
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"  I  put  them  on  duty.    The  service  of  tlie  sick  and  Avounded,  so     CnAi>.  IT. 
"  neo-lected  and  abandoned  before,  soon  changed  its  appearance."   

"  Compimies  of  ambulance  bearers/'  again  says  Percy,  "  must  Character  of 

be  composed  of  chosen  men,  uniting  in  their  characters  courage,  '^^^o 
^  strength,  and  address.    A  certain  skill  is  necessary  for  raising  a  bearers  for 
**  wounded  man,  for  placing  him  upon  a  stretcher,  and  for  carrying  ambulance 

him ;  it  is  not  so  much  by  strength  as  by  address  that  these  P"'"Poses. 

objects  are  snccessfuJly  accomplished,  and  this  address  can  only 
"  be  acquired  by  practice. 

"  The  bearers  of  stretchers,  if  they  march  unevenly,  painfully  Evils  arising 

jolt  the  wounded  lying  upon  them,  and  if  these  men  place  the  from  want  of 
"  wounded  roughly  upon  the  stretcher  instead  of  laying  them  down  ^  earers. 
"  skilfuUy  and  gently,  what  torture  they  may  inflict !  and  much 
"  worse  again,  if  no  stretchers  being  at  hand,  they  have  to  carry 
"  the  wounded  across  muskets,  or  by  their  clothes,  to  the  ambu- 
"  lance,  as  I  have  frequently  seen  done.  One  cannot  too  often 
"  repeat,  the  chief  consolation,  and  the  assistance  of  first  im- 
"  portance,  to  a  wounded  man  is  for  him  to  be  carried  promptly 
**  and  properly  away  from  the  scene  of  conflict." 

The  principles  on  which  the  institution  of  litter-bearers  by 
Baron  Percy  was  founded  were  adopted  by  an  imperial  decree 
for  the  whole  French  army  in  1813. 

Section  IT. — History  of  the  Ambulance  System  of  the 

Beitish  Service. 

Until  a  comparatively  recent  period  ho  ambulance  system  corre-  Old  arrange- 
sponding  either  with  that  organized  by  Baron  Larrey  or  by  Baron  ments  for  trans- 
Percy,  existed  in  the  British  military  service.    At  the  close  of  the  ed  on  tlTeTld 
last  century,  when  troops  were  on  active  service,  if  a  man  fell  of  action, 
wounded  the  officer  commanding  liis  company  ordered  one  or  two 
of  his  comrades  to  take  care  of  him  to  the  rear,  or,  if  the  troops 
were  actively  engaged,  he  remained  unheeded  on  the  ground  until 
the  fightrug  was  over.    It  was  not  only  in  the  field  that  no 
regularly  trained  men  were  provided  for  meeting  the  wants  of 
disabled  soldiers,  but  no  special  corps  until  recently  existed  for 
ministering  to  the  wtmts  of  the  sick  or  wounded,  or  for  assisting 
the  surgeons  in  attending  upon  them,  even  in  the  stationary  military 
hospitals;  the  only  plan  was  for  a  certain  proportion  of  soldiers 
from  the  ranks  to  be  sent,  as  occasion  might  require,  to  act  as 
attendants  upon  the  sick.    While  engaged  in  this  duty  the  soldiers 
were  styled  "hospital  orderlies,"  and  this  name  still  retains  a  hold 
in  military  liospitals.    There  was  no  efl&cient  system  of  hospital 
transport,  no  specially  constructed  vehicles  for  the  surgical  and 
medical  stores,  nor  any  practically  trained  servants  to  take  charge 
of  them  had  they  been  provided ;  no  regular  ambulance  convey- 
ances for  the  removal  of  the  troops  who  fell  sick  or  became  wounded 
to  the  hospitals  in  rear.    The  Peninsular  campaigns,  which  com- 
menced in  the  year  1808,  produced  so  many  Ijattles,  created 
so  many  hospital  establishments,  and  were  of  so  long  duration, 
that  amendments  in  the  care  and  management  of  the  sick  and 
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wounded,  the  want  of  which  became  demonstrated  by  experience- 
necessarily  grew  up  in  many  directions.  These  amendments  were 
however,  chiefly  confined  to  the  interior  economy  and  administra- 
tion of  the  general  and  regimental  hospitals;  the  organization, 
personnel,  equipment,  and  general  character  of  the  ambulances,  or 
field  hospitals,  underwent  scarcely  any  change.  Sir  James 
McGrigor  made  attempts  to  get  an  ambulance  establishment 
sanctioned,  based  on  similar  principles  to  those  on  which  the 
ambulance  system  in  the  French  army  was  framed,  but  his- 
endeavours  did  not  meet  with  success. 

During  the  latter  period  of  the  Peninsular  war  the  wounded 
were  carried  from  the  field  on  stretchers  by  the  bandsmen  of  regi- 
ments or  by  some  of  their  other  comrades  to  the  first  line  of  surgical 
assistance,  and  afterwards  were  transported  to  the  hospitals  of  the 
second  line  or  further  in  rear,  either  in  return  carts  of  the  com- 
missariat train,'^  or  m  lured  bidlock  cars,  or  in  spring  wagons. 
The  regular  wheeled  transport  on  the  establishment  of  the  army 
at  that  time  was  under  the  management  of  a  corps  designated  the 
Koyal  Wagon  Train.  This  corps  had  been  organized  in  the 
beginning  of  the  war  for  conducting  thie  whole  of  the  transport 
service  of  the  army,  and  formed  a  branch  of  the  Quartermaster- 
General's  Department.  It  had  been  supplied  y^ith  several  distinct 
kinds  of  carriages,  each  kind  being  constructed  for  a  specific 
But  in  a  short  time  it  was  found  that  the  wagon  train 
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was  so  constituted  as  to  be  unequal  to  supply  the  transport  which 
was  required  even  for  its  own  support,  that  is,  for  the  conveyance 
of  its  baggage,  the  rations  consumed  by  the  officers,  men,  and 
horses  of  the  corps,  and  its  other  daily  wants.  The  constitution 
of  the  corps  was  then  changed  ;  its  store  transport  was  reduced  to 
one  store  wagon  per  troop,  and  its  own  supplies  were  ordered  to 
be  furnished  by  the  magazines,  and  to  be  conveyed  by  the  commis- 
sariat cart  train  and  hired  transport  of  the  army ;  at  the  same  time 
all  other  carriages  under  its  charge  were  changed  to  spring 
wagons,  and  these  were  strictly  prohibited  from  carrying  an}i;hing 
whatever  but  sick  or  wounded  men.  There  was  still  no  ambulance 
corps  corresponding  with  the  Army  Hospital  Corps  of  the  jjresent 
time,  or  with  the  French  "  Brancardiers,"  on  ser^dce  Avith  the 
British  army,  nor  was  any  formed  during  the  whole  period  of  the 
Peninsular  war.f 

The  three  kinds  of  transport  referred  to  in  the  jjrevious  para- 
graph were  defective  in  several  respects.  The  stretchers  consisted 
of  two  poles,  between  which  a  piece  of  canvas  ticking  Avas  fixed. 
But  they  were  very  faulty,^  inasmuch  as  they  were  without 


*  Organized  in  1812.  .      j  ^ 

+  The  late  Director-General  Dr.  Andrew  Smith  mentioned  m  a  note  to  a  depart- 
mental memorandum,  dated  20th  June  1854,  referring  to  the  personnel  and  mat(?riel 
of  the  Medical  Department  with  the  army  ordered  to  Turkey,  that  Ins  predecessor 
«  Sir  James  McGrigor,  Bart,  K.C.B.,  nuide  while  he  was  chief  of  the  Medical 
"  Department  of  the  army  in  the  Peninsula  repeated  efforts  to  have  an  ambniauce 
"  corps  similar  to  what  he  saw  in  use  with  the  French,  attached  to  the  British  lorce, 


but  without  success." 
X  Millingen's  "  Army  Surgeon's  Manual,  p.  21. 
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traverses.    The  weight  of  a  wounded  man  caused  him  to  sink     Chap.  II. 
down  in  the  yielding  canvas  between  tlie  poles,  and  in  consequence  ~ 
of  this,  when  the  bearers  became  fetigued  and  laid  the  stretcher  on 
the  ground  to  rest  themselves,  however  hard  and  uneven  the  ground 
might  be,  the  canvas  and  body  of  the  wounded  man  came  into 
dii'ect  contact  with  It,    Looped  blankets  were  occasionally  sub-  The  stretchers, 
stituted  for  regular  stretchers,  the  pikes  Avhich  sergeants  'then  '^^\\^> 
carried  being  employed  as  the  side-poles.    These  presented  the  gons  usld'in 
^same  objections  as  the  canvas  stretchers.  the  British  ser- 

The  return  commissariat  carts  were  ill-fitted  for  carrying  sick  penin"uia:f 
and  wounded,  being  constructed  mtliout  springs,  and  the  supply 
of  them  was  uncertain.  The  hired  bullock  cars  were  still  more 
unsuited  for  ambulance  purposes.*  They  were  only  employed, 
however,  when  a  sufficient  number  of  spring  wagons  were  not 
available  for  use.  - 

The  spring  wagons  were  calculated  to  carry  seven  or  eight 
men  sitting,  or  two  men  lying.  They  were  drawn  by  four  horses, 
and  were  conducted  by  two  drivers.  They  were  chiefly  com- 
plained of  on  account  of  their  weight,  and  of  being  so  broad  as  not 
unfrequently  to  lead  to  encumberment  and  blocking  up  of  the 
i;Qads.  The  several  kinds  of  field  conveyance  just  named  will, 
however,  be  more  particularly  considered  hereafter. 

In  the  year  1825,  Yeterinary-surgeon  Cherry  published  an  Veterinary-sur- 
Jtble  pamphlet,!  founded  on  his  experience  during  the  Peninsular  ^^^^  Cherry's 
war,  as  well  as  in  Holland,  the  Netherlands,  and  other  countries,  ^^S^estions. 
on  the  subject  of  field  transport.  The  object  of  his  work  was  to 
suggest  a  remedy  for  what  had  been  found  to  be  defective  in  the 
organization-  of  the  wagon  train.J  Mr.  Cherry's  plan  was  to 
substitute  an  establishment  of  general  staff  transport,  under  the 
superintendence  of  a  director  of  military  transport,  who  was  to  be 
under  the  orders  of  the  Quartermaster-general.  He  also  advocated 
the  use  of  a  peculiar  description  of  one-horse  carts  invented  by 
himself.  These  carts  were  so  arranged  as  to  befitted,  either  for 
the  conveyance  of  commissariat  and  hospital  stores,  the  springs 
with  which  the  carts  were  fitted  being  then  not  employed;  or, 
the  springs  being  used,  for  the  conveyance  of  sick  and  wounded. 
One  of  Mr.  Cherry's  carts  was  sent  to  Chatham  for  trial,  and 
a  conimittee  ordered  to  make  a  report  upon  it.  The  construction 
of  this  cart  will  also  be  more  particularly  described  in  a  future 
chapter. 

The  experience  of  the  British  Legion,  which  was  raised  by  Sir  Ambulauce 
De  Lacy  Evans  and  others  to  assist  Queen  Isabella  of  Spain  SitisKetion'' 

*  Inspector-General  Wm.  Fergusson,  whose  long  and  varied  army  services  in  the  ffiS^^^" 
i'eninsala  and  other  parts  of  the  world  between  1794  and  1817  give  great  weight  to 
his  opinion,  in  his  "  Notes  and  Recollections  of  a  Professional  Life,"  has  recorded,  "  Our 

means  of  transporting  sick  and  wounded  have  ever  been  deficient  and  cruel,  as  all 
■{Jkx  ^^^^  attended  the  bullock  cars  of  the  Peninsula."    London,  184.3,  p.  C2. 

lO  Major  General  Bell's  "  Rough  Notes  by  an  old  Soldier,"  London  18G7,  the  manner 
in  Which  the  transportation  of  the  wounded  was  carried  on  during  the  Peninsular  war 
>8  equally  shown  to  have  been  extremely  defective. 

inilr"^'*^'*^''^^*'*'"^      ^^'^  defective  State  of  Army  Transport ;  with  suggestions  for  its 
improvement, '  by  F.  C.  Cherry,  Veterinary-surgeon  in  the  amy.    London,  182.'5. 
■!■  i-ne  wagon  train  was  broken  up  in  the  year  18.3.3. 
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against  the  Carlists  in  1835,  added  somewhat  to  our  knowledge  of 
the  qualities  necessary  for  ambulance  transport  in  European  war- 
fare. It  also  served  to  test  practically  the  efficiency  of  Cherry's 
system  of  transportation  of  wounded  under  the  actual  circum- 
stances of  campaigning ;  twelve  of  Cherry's  carts  having  been 
employed  with  this  force  in  the  field.  Sir  liutherford  Alcoclc,  who 
acted  as  principal  medical  officer  of  the  Legion,  published  in  1838 
a  volume  of  "  Notes  on  the  Medical  History  and  Statistics  of  the 
"  British  Legion  in  Spain,"  and  in  this  work  discussed  at  some 
leno-th  the  advantao-es  and  disadvantages  he  had  observed  in  the 
construction  of  Cherry's  carts.  He  also  made  suggestions  on  the 
best  method  of  organizing  the  most  rapid  and  effective  mode  of 
vsdthdrawing  wounded  from  the  scene  of  action  to  the  first  line  of 
surgical  assistance,  and  of  afterwards  conveying  them  to  the  field 
hospitals.  Some  of  the  improvements  which  were  effected  in  the 
system  of  ambulance  transport  in  the  course  of  the  Crimean  war, 
and  which  still  form  part  of  the  authorized  system  of  the  present 
day,  accord  with  the  plan  recommended  in  this  work. 

The  outbreak  of  the  Crimean  war  in  1854  found  this  country 
with  not  even  the  nucleus  of  an  ambulance  transport  establish- 
ment in  existence.  Both  conveyances  and  drivers  had,  hoAvever, 
to  be  procured  without  delay.  Accordingly  an  "  Hospital  Convey- 
"  ance  Corps"*  of  drivers  in  some  respects  resembling  the  Eoyal 
Wagon  Train  as  it  existed  at  the  latter  part  of  the  Peninsular 
war,  when  all  the  wagons  under  its  charge  were  spring  wagons 
for  the  use  of  the  sick  and  wounded,  was  hastily  formed  for  the 
occasion.  The  Director-General  of  the  Army  Medical  Depart- 
ment, Dr.  Smith,  had  advised  that-  able-bodied  soldiers  should  be 
selected  for  the  men  of  the  ambulance  conveyance  corps:  but 
objections  were  made  to  taking  from  the  ranks  effective  fighting 
men,  and  military  pensioners  were  therefore  employed  instead. 
The  corps  was  under  the  orders  of  a  captain  as  commanding 
officer,  having  an  adjutant-quartermaster  as  an  assistant.  At  the 
same  time  a  brigade  of  hospital  conveyance  vehiclesf  was  formed 
under  the  direction  of  the  Quartermaster-general,  by  Lieutenant- 
Colonel  TuUoh,  E.A.,  and  the  eminent  Peninsular  surgeon 
Mr.  Guthrie.  This  brigade  was  despatched  to  the  expeditionary 
army  in  the  East.  It  consisted  of  20  carts,  each  drawn  by  two 
horses,  five  store  wagons,  each  drawn  by  four  horses,  one  foi'ge 
cart,  and  one  portable  forge,  each  drawn  by  two  horses.  Ten  of 
the  carts  were  made  to  carry  each  16  persons  sitting  ini^idc  :  and 
ten  others  to  carry  two  men  lying  on  stretchers,  nine  men  sitting 
before  and  behind,  while  a  twelfth  might  be  added  lying  on  a 
bearer  shmg  from  the  roof.  The  store  wagons  Avere  spring- 
vehicles,  and  on  occasion  of  necessity  could  be  used  for  ambu- 
lance purposes  and  made  to  carry  ten  persons.    This  brigade  was 


*  For  a  history  of  the  corps,  see  p.  194  of  "Appendix  to  the  Report  of  the  Com- 
"  mission  of  Inquiiy  into  the  Supplies  of  the  British  Army  in  the  Crimea." 

f  For  a  description  of  this  brigade  sec  a  pamphlet  publishe  l  on  the  subject  in  1854, 
entitled  "  Some  Account  of  the  Brigade  of  Hospital  Conveyance  Carts,  &c.  formed 
"  on  Improvements  suggested  by  Licut.-Col.  TuUoh,  E.A,  and  Mr,  Guthrie." 
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calculiited  for  tAVO  divisions  of  the  army,  and  was  sent  complete     Cn.vp.  II. 
in  every  way  for  duty  in  the  field.  _ 

Another  brigade  of  hospital  conveyance  vehicles,  of  a  different  Second  brigade 
construction,  was  at  the  same  time  despatched  as  additional  means 
of  transport  of  the  sick  and  wounded  with  the  army  in  the  East.  Nicies. 
This  brigade  consisted  of  20  spring  wngons  on  four  wheels  for 
carrying  men,  and  nine  Flanders  wagons  for  carrying  hospital 
stoves    These  vehicles  were  built  according  to  plans  recommended  General  de- 
by  the  Director-General  of  the  Medical  Department,  Dr.  A.  Smith.  JJ^'^f  ^^^^/y. 
The  spring  wagons  were  each  capable  of  carrying  six  slightly  ances. 
wounded  men   sitting,  and  four  badly  wounded  lying.  The 
Flanders  wagons,  though  intended  for  the  carriage  of  bedding 
and  other  stores  for  the  field  hospitals,  were  also  capable  of  being 
used  in  case  of  necessity  for  carrying  wounded.    They  were  placed 
in  springs.    In  the  same  way,  the  sj-)ving  WcXgons  were  so  built, 
that  the  parts  on  which  the  wounded  were  to  be  placed  could  be 
removed  when  they  became  available  for  supplying  any  deficiency 
that  might  exist  in  the  means  of  transporting  stores. 

It  would  appear  strange  without  some  explanation  that  the  War  Explanation  of 

Department  should  despatch  at  the  same  time  vehicles  very  differently       sets  of 

.      ,    1       .  •   ,      I  1  J?  •    1    J.1  r  •      differently  con- 

constructed,  yet  intended  tor  precisely  the  same  purposes,  tor  service  structed  ve- 

with  the  army  under  the  command  of  Lord  Raglan.  But  the  expla-  hides  having 

nation  is  sufficiently  given  in  a  circular  memorandum  signed  by  the  ^^^^'^^'^gg^^^of^'^ 

Director-General,  Dr.  Smith.*    These  various  conveyances  were 

sent  not  only  to  meet  the  immediate  necessities  of  the  war,  but 

also  with  a  view  to  test  practically  the  respective  merits  of  the 

different  forms  of  vehicles  themselves.    A  brief  quotation  from 

,  the  memorandum  referred  to  will  afford  a  full  justification  of  the 

course  pursued.  "  Special  attention,"  writes  the  Director-General, 

"  is  requested  to  the  carts  and  wagons  which  have  been  fur- 

nished  for  the  conveyance  of  sick  and  wounded.  No  doubt 
"  many  defects  will  be  discovered  in  both  ;  therefore  the  medical 
"  officers  serving  with  the  army  will,  in  all  probability,  have  an 
"  opportunity  of  improving  upon  appliances  that  are  knoAvn  theo- 
"  reticalhj  only  to  the  British  army,  though  pvacticalli)  to  the 
"  French  since  1792,  when  a  supply  of  light  wagons,  accom- 

panied  by  a  corps  of  disciplined  attendants,  was  sent  into  the 
"  field  on  the  recommendation  of  the  late  renowned  Baron  Larrey. 
*'  But  notwithstanding  the  French  have  used  so  long  what  we  are 
"  now  only  beginning  to  employ,  still  there  is  reason  to  believe 
"  much  must  yet  be  effected  before  we  shall  be  able  to  consider 
"  the  object  in  view  to  have  been  satisfactorily  attained. 

"  Medical  oflScers  will  therefore  be  pleased  to  report,  through 
"  the  Inspector-General  of  Hospitals,  whatever  defects  they  may 
"  discover  in  the  vehicles  which  have  now  been  supplied,  and  also 
"  to  suggest  whatever  alterations,  additions,  &c.  they  may  think 
"  calculated  to  make  them  more  suitable  and  efficient." 

The  organization  of  the  "  Hospital  Conveyance  Corps,"  the  Organization 
corps  of  pensioners  who  were  sent  at  the  commencement  of  the  HogpLf 

*  Departmental  memorandum,  dated  13  St.  James's  PIncc,  20th  June  18.54,  by  the  ^oQveyi 
JJirector-General,  on  the  subject  of  the  carts  and  wagons  sent  to  tlie  Crimea.  Oorps. 
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Crimean  war  to  have  charge  of  the  transportation  of  the  sick  and 
wounded  during-  the  campaign,  underwent  several  modifications 
while  the  war  was  in  progress,  and  has  undergone  still  more  im- 
portant changes  since  that  period.  The  duties  of  the  men  of  the 
Plospital  Conveyance  Corps  comprised  botli  what  have  been  before 
described  as  the  duties  of  the  "  brancardiers "  organized  in  the 
French  army  by  Baron  Percy,  and  those  of  the  soldiers  of  the 
"  ambulance  volante "  of  Baron  Larrey.  They  were,  in  case  of 
action,*  "to  carry  the  wounded  as  soon  as  possible  from  the  field 

of  battle  to  the  nearest  eligible  place  of  safety ;"  to  supply  the 
general  hospitals,  if  possible,  with  non-commissioned  officers  and 
orderlies,  so  as  to  prevent  the  necessity  for  efficient  soldiers  being 
retained  from  their  regiments  for  these  services  ;  to  take  care  of 
the  carts  and  horses  necessary  for  the  conveyance  of  the  sick  and 
wounded  ;  and  to  furnish  servants  for  the  officers  of  the  general 
medical  stalF  of  the  army. 

This  establishment  proved  a  failure,  as  might  well  have  been 
anticipated.  It  failed  owing  to  the  total  want  of  training  of  the 
men  of  the  corps  for  such  varied  service  ;  to  their  not  having  been 
accustomed  to  work  together  ;  to  their  loss  of  activity  from  age, 
and  their  general  drunken  and  disorderly  habits ;  partly  to  over- 
weight and  other  imperfections  which  were  found  to  exist  in  some 
of  the  conveyances ;  and  lastly,  to  absence  of  the  necessary  tools 
and  of  skilled  workmen  in  the  corps  for  repairing  ordinary  in- 
juries at  the  time  of  their  occurrence,  for  want  of  which  a  carriage 
was  often  rendered  useless  by  damage  of  the  most  trifling  cha- 
racter. Neither  the  men  nor  the  conveyances  of  the  Hospital 
Conveyance  Corps  were  much  employed  in  the  Crimea  itself  None 
of  the  carriages  moved  with  the  army  to  Sebastopol,  and  those 
which  were  landed  at  a  later  date,  subsequently  to  the  opening  of 
the  siege  operations,  were  quickly  rendered  useless  by  the  state 
of  the  roads,  as  well  as  by  the  causes  before  mentioned. 

On  the  occasion  of  the  Crimean  war  sufficient  time  elapsed 
before  hostilities  actually  commenced,  and  the  war,  when  begun, 
just  as  had  happened  in  the  Peninsular  war  before,  was  sufficiently 
prolonged  to  admit  of  the  ambulance  arrangements  being  altered, 
fresh  men  being  enrolled,  and  a  new  system  organized.  Had  the 
army  been  put  early  in  movement,  and  a  campaign  been  rapidly 
conducted,  no  regular  means  of  transporting  the  sick  and  wounded 
would  have  been  available,  owing  to  this  collapse  of  the  Hospital 
Conveyance  Corps. 

From  the  time  that  the  Hospital  Conveyance  Corps  broke  down, 
the  removal  of  the  sick  and  wounded  and  the  conveyance  of 
inedicines  and  medical  comforts  depended  on  the  "  Land  Trans- 
"  port  Corps."  Originally  the  duties  connected  with  the  general 
transport  of  the  army  had  been  peiformed,  together  with  those  of 
supply,  by  one  body,  viz.,  the  commissariat  department,  though 
without  any  organized  train  of  vehicles  or  drilled  drivers ;  but 


*  Sea  the  pamphlet  before  quoted  by  Lieut.-Col.  TuUob,  E.A.,  and  Mr.  Guthtie, 
page  3. 
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durino-  this  campaign  the  two  duties  were  separated,  antJ  the  Ciiap^II. 
whole°of  the  organized  transport  service  was  phxced  m  the  charge 
of  combatant  officers  under  the  orders  of  a  distinct  head,  called 
the  Director-General  of  Transport.  In  the  begmning  of  1857 
the  "  Laud  Transport  Corps,"  as  it  had  been  called,  was  re-orga- 
nized, and  a  still  more  military  character  given  to  it,  it  bemg  in 
many  respects  assimilated  to  a  cavalry  corps.  It  then  received  the 
name  of  the  «  Military  Train."  The  organized  transport  for  the  The  "  Military 
sick,  as  well  as  that  for  the  warlike  stores  and  supplies  immediately 
accompanying  the  army,  was  placed  under  its  chai-ge.  The 
«  Military  Train"  has  continued  to  have,  among  its  other  duties, 
that  of  providing  the  wheeled  conveyances  and  all  transport  ani- 
mals for  the  ambulance  and  hospital  purposes  of  the  army,  as  well 
as  the  non-commissioned  officers  and  drivers  who  are  to  conduct 
and  have  charge  of  them.  One  of  the  functions  of  the  men  of 
the  Hospital  Conveyance  Corps  which  was  raised  at  the  beginning 
of  the  Crimean  war  has  thus  devolved  upon  the  Military  Train ; 
the  other  functions  of  those  men,  viz.,  those  of  conveyance  of  the 
wounded  from  the  field  of  battle  on  stretchers,  and  of  attending 
to  the  sick  and  wounded  in  the  hospitals,  remained  to  be  provided 
for  in  other  ways. 

After  the  Hospital  Conveyance  Corps  was  disbanded,  the  ambu- 
lance duties,  as  well  as  the  nursing  in  the  intermediate  and  general 
hospitals  in  rear,  were  entirely  performed,  as  they  had  always  been 
prior  to  the  institution  of  that  corps,  by  soldiers  taken  from  the 
ranks  of  the  regiments  of  the  army.  Now  the  "  hospital  orderly"  "  Hospital  or- 
Bystem,  although  in  individual  cases  often  providing  most  kind  and  ^^^^y"  system, 
considerate  nurses,  men  who  felt  as  comrades  as  well  as  who  acted 
from  motives  of  a  conscientious  discharge  of  duty,  was  generally 
acknowledged  to  be,  as  a  whole,  faulty  and  inefficient.  On  the  Its  defects, 
one  hand;  the  commanding  officer  was  deprived  by  it  of  a  number 
of  men  from  the  ranks  of  his  fighting  force,  and  the  worst  of  it 
was  that,  the  more  his  force  was  weakened  by  wounds  or  sickness, 
the  more  it  was  still  further  weakened  by  the  abstraction  of  the 
men  who  were  taken  from  the  ranks  to  attend  upon  them.  At 
the  general  hospitals  in  rear,  soldiers  who  had  recovered  from 
sickness  or  slight  wounds  were  detained  to  act  as  hospital  attend- 
ants, who,  under  other  arrangements,  might  have  been  sent  back 
into  the  field  to  increase  the  fighting  strength  of  the  army.  The 
evil  was  further  increased  by  the  extra  labour  which  was  thus 
thrown  upon  those  who  remained  at  their  regular  duty  in  the 
ranks.  On  the  other  hand,  the  surgeon  too  often  found  his  hos- 
pital attendants  deficient  in  those  qualities  of  intelligence,  tender- 
ness, and  activity  which  were  essential  for  the  well-doing  and 
comfort  of  his  patients.  As  Sir  G.  Ballingall  has  remarked,*  It 
"  is  not  indeed  to  be  expected  that  commanding  officers  of  regi- 
"  ments,  upon  whom  the  surgeon  is  dependent  for  this  kind  of 
*'  assistance,  should  be  disposed  to  part  with  that  description  of 
"  men  best  qualified  for  the  duties  we  have  in  view.    The  num- 


*  "  Outlines  of  Military  Surgery,"    Edinburgh,  1838,  p.  87. 
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"  ber  of  men  often  withdrawn  from  the  ranks  by  duties  of  fatigue, 
"  and  casualties  incident  to  the  service,  is  materially  increased  by 
"  the  number  necessarily  employed  in  attendance  upon  the  sick, 
"  an  attendance  which  should  not  be  left  to  be  provided  for  on  the 
"  spur  of  the  moment,  but  should  be  estaVjlished  and  organized 
"  on  a  liberal  scale."  To  obviate  the  evils  which  were  experienced 
in  the  working  of  this  system  a  "  Medical  Staff  Corps,"  consisting 
of  nine  companies,  each  company  being  78  strong,  -was  organized 
in  June  1855,*"  "  to  be  employed  in  any  way  that  may  be  re- 
"  quired  in  the  performance  of  hospital  duties."  Each  comi^any 
was  calculated  for  attendance  in  a  hospital  of  500  patients.  The 
duties  of  this  corps  included  not  only  those  which  belonged  more 
particularly  to  the  surgeon's  department,  such  as  the  superin- 
tendence of  wards  and  the  duties  in  the  wards,  but  also  those 
which  were  afterwards  transferred  to  another,  the  purveyor's  de- 
partment, such  as  the  charge  and  issuing  of  stores,  the  cooking, 
washing,  and  all  other  non-professional  occupations  appertaining 
to  hospital  service.  All  the  men  of  the  corps  were  under  the 
direction  of  the  Director-General  of  the  Army  Medical  Depart- 
ment, and  were  detailed  by  him  or  his  officers  for  the  different 
hospital  duties.  There  was  scarcely  any  military  feature  whatever 
in  their  organization.  The  larger  proportion  of  the  men  who  were 
enlisted  into  it  came  directly  from  civil  employments,  without  any 
of  the  previous  drill  and  training  in  discipline  to  which  all  soldiers 
are  subjected.  No  pi'ovision  was  made  that  the  orderlies  of  the 
corps  should  be  employed  in  field  duties.  The  men  were  liable 
to  be  discharged  from  the  service  at  any  time  the  authorities  might 
think  fit,  and  without  any  claim  to  pension  until  after  a  service  of 
15  years.  In  September  of  the  same  year  a  second  warrant  was 
published,!  increasing  the  strength  of  the  corps  to  10  companies, 
and  the  strength  of  each  company  from  87  to  120  men.  By  this 
Avarrant  an  attempt  at  a  military  character  seemed  to  be  given 
to  the  corps,  for  it  ruled  that  every  man  enlisted  into  it  was  "liable 

to  be  sentenced  for  misconduct  by  court-martial  to  be  reduced  to 
"  the  ranks  of  the  army  and  to  be  sent  to  any  regiment  of  the  line, 
"  to  serve  therein  with  the  rank  and  pay  of  a  private  sentinel." 
Practically  it  was  found,  however,  that  this  provision  could  not 
be  carried  out,  on  account  of  the  majority  of  the  men  not  having 
been  previously  enlisted  in  any  regiment  of  the  army. 

The  Medical  Staff  Corps  as  thus  organized  did  not  prove  satis- 
factory. In  a  somewhat  doubtful  and  anomalous  position  in 
respect  to  their  relations  with  the  combatant  authorities,  and 
acting,  as  the  men  of  the  corps  for  the  most  part  did,  in  hospitals 
under  medical  officers  who  were  not  invested  with  military 
authority,  and  had  no  power  of  awai'ding  punishment  for  offences; 
being,  in  a  considerable  proportion  of  their  numbers,  undrilled 
and  untrained  in  the  strict  requirements  of  discipline,  and 
this  not  only  as  regarded  the  men  of  the  corps,  but  also  the 


*  See  the  Royal  Warrant,  157,717/1  of  June  11th  1855. 
t  Royal  Warrant,  No.  157,717/145,  September  1855. 


The  Army  Hospital  Corps. 


4.1 


stewards  and  wardmasters  under  whose  supervision  tliey  imnie-     Chap.  II. 

diately  performed  tlieir  duties,  and  who,  though  having  the   

relative  rank  of  non-commissioned  officers,  neither  wore  the 
ordinary  distinction  of  those  ranks  on  their  uniforms  nor  had 
corresponding  powers  of  command  ;  under  such  circumstances  it 
is  hardly  to  be  wondered  at  that  the  rules  for  the  conduct  of 
military  hospitals  were  constantly  infringed  by  the  men  of  the 
Medical  StafiF  Corps,  and  that  absence  from  duty,  insubordination, 
and  drunkenness  on  their  part  were  frequent  sources  of  neglect  of 
the  sick  and  vexation  and  trouble  to  all  concerned. 

In  consequence  of  these  difficulties  and  irregularities   the  Medical^ Staff 
Medical  Staff'  Corps  was  disbanded,  and  in  the  year  1857  a  new  ^anded^^' 
corps  of  attendants  for  militai'y  hospitals  Avas  organized  in  its 
stead,  imder  the  name  of  the  ''Army  Hospital  Corps."*  ToTlie"Army 
this  departmental  corps  a  completely  military  constitution  was  Corpf"^ 
given.    Its  ranks  were  ordered  to  be  iilled  as  a  general  rule  by 
soldiers  volunteering  from  the  combatant  ranks  after  a  certain 
length  of  service  in  them.    At  least  two  years'  regimental  service 
■was  to  be  insisted  upon  under  ordinary  circumstances;  men  who 
had  not  so  much  regimental  service  were  only  to  be  enlisted  into 
it  as  exceptional  cases,  on  account  of  some  particular  qualifications 
and  by  special  authority  of  the  Secretary  of  State  for  War.  The 
volunteers  were  moreoA^er  required  to  be  men  of  good  character, 
to  be  recommended  by  their  commanding  officers,  and  were  not 
to  be  transferred  to  the  Army  Hospital  Corps  until  after  a  period 
not  exceeding  three  months  passed  on  probation  in  an  hospital.  It 
was  also  provided  that  misconduct  or  incaj)acity,  even  after  enlist- 
ment in  the  corps,  would  render  them  liable  to  be  re-tran?ferred 
to  the  combatant  ranks  by  proper  authority.    The  ranks  of  the  Its  miHtary  or- 
corps  were  assimilated  to  those  of  the  line,  the  non-commissioned  ganization. 
officers  and  men  being  designated  sergeant-majors,  sergeants,  and 
privates,  instead  of  stewards,  wardmasters,  and  orderlies.  The 
non-commissioned  officers  were  to  take  rank  Avith  those  of  the 
non-commissioned  officers  of  other  corps,  to  Avear  the  same  dis- 
tinctions on  their  uniforms,  and  both  they  and  the  privates  Avere 
made  subject  to  all  the  rules  and  regulations  affecting  other  parts 
of  the  army,  with  the  exceptions  of  a  few  points  having  reference 
to  then-  particular  duties,  rates  of  pay,  and  pension,  provided  for 
m  the  warrant  above  quoted.f    In  this  warrant  it  was  expressly  Duties  of  the 
aetnecl  that,  m  addition  to  the  performance  of  all  hospital  duties  ^rmy  Hospital 
the  non-commissioned  officers  and  privates  of  the  corps  "  when  on  ^^^^ 

I  1"*^  ^'f''  ^^^'^  ^'^^       ^^^ble  to  be  attached  to 

«   w  ^"^^"^^'^"ces,  and  to  attend  on  the  wounded,  carrying  them 

ott  the  field,  and  performing  any  such  like  duties." 

The  Army  Hospital  Corps  formed  in  1857  has  continued  to 
exist,  Avrth  some  modifications  in  its  organization,  until  the  present 
time.^  I  he  modifications  referred  to  have  not  altered  the  essential 
piinciples  on  which  the  corps  was  constituted.  They  were  made 
g.  accordance  with  the  recommendations  of  a  committee  appointed 

*  See  Royal  Warrant,  No.  128/157,717/883,  Ist  August  1857. 
T  Warrant  before  quoted,  clause  10. 
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by  the  Secretary  of  State  for  War  in  the  year  I860,*  to  consider 
and  report  upon  the  working  of  the  regulations  as  they  then 
existed,  and  to  suggest  such  amendments  as  might  appear  calcu- 
lated to  increase  the  efficiency  of  the  corps.  At  the  time  the 
corps  was  originally  constituted  it  was  intended  to  supply  trained 
and  efficient  attendants  not  only  for  general  but  also  for  the  regi- 
mental hospitals  of  the  army.  But  after  a  time  it  was  found 
unequal  to  accomplish  this  end  from  deficiency  of  numbers  ;  and, 
for  certain  reasons,  even  had  the  establishment  been  adequate,  it 
had  come  to  be  believed  that  such  an  admixture  of  the  general 
and  regimental  system  would  not  work  smoothly  and  efficiently 
over  the  wide  area  which  such  a  mixed  service  would  cause  the 
men  to  be  distributed.  The  principle  of  attaching  non-commis- 
sioned officers  and  men  of  another  corps  to  regiments  for  hospital 
duty  was  very  unsatisfactory  to  the  commanding  officers,  medical 
officers,  and  patients  of  regiments ;  while  the  men  of  the  Army 
Hospital  Corps  themselves  felt  a  dislike  to  being  separated  so 
completely  from  the  officers  of  their  own  corps,  to  whom  they 
had  to  look  for  the  advancement  of  their  interests,  and  upon  whom 
they  had  to  depend  for  the  rewards  of  good  conduct  and  efficiency. 
For  these  and  other  reasons  the  committee  were  led  to  recom- 
mend that  the  attempt  to  draw  the  entire  supply  of  attendants  for 
service  in  all  military  hospitals,  including  regimental  hospitals, 
from  the  Army  Hospital  Corps  should  be  discontinued,  and  that 
the  duties  of  the  men  of  this  corps  should  be  confined  to  service 
in  the  general,  depot,  and  field  hospitals  of  the  army.  The  hospital 
attendants  for  regimental  hospitals,  the  committee  recommended, 
should  be  taken  from  the  ranks  of  the  regiments  themselves. 
They  advised  that  they  should  continue  to  form  an  integral  part 
of  the  regiments  to  which  they  belonged,  and  stated  they  should 
wear  the  same  uniform  as  the  other  soldiers,  Avith  certain  distinc- 
tive badges,  but  that  they  should  in  all  cases  be  supernumerary  to 
the  combatant  establishment  of  the  corps,  and,  indeed,  should  be 
imarmed,  except  with  a  sword  for  self  defence.  These  recom- 
mendations Avere  approved  and  embodied  in  a  warrant  vrhich 
appeared  on  the  27th  of  September  1861.1  This  warrant  also  so 
far  reconstituted  the  Army  Hospital  Corps  that  it  divided  it  into 
two  branches  with  distinct  duties  and  regulations,  one  for  the 
medical,  the  other  for  the  purveyor's  department,  the  former  being 
placed  under  the  direction,  so  far  as  regarded  distribution,  of  the 
Director- General  of  the  Army  Medical  Department,  the  latter 
under  the  direction  of  the  Purveyor-in-Chief.  It  also  provided 
that  Serjeants  in  the  medical  branch,  on  passing  a  certain  examina- 
tion, might  be  employed  in  dispensing  medicines,  and  that,  like  all 
others  in  the  corps  employed  in  any  responsible  capacity  beyond 
the  general  duties  in  which  the  men  were  habitually  eiuployed, 

*  ^ee  "  Keport  of  a  Committee  assembled  by  order  of  the  Eight  Honourable  the' 
«  Secretai-y  of  State  for  War,  dated  War   Office,  2Gth  November   18G0,  No.' 
«  20/Ho9pital  Corps,  &C./196.    Colonel  Clark  Kennedy,  C.U.,  Commandant  Mili- 
"  tary  Train,  President."    (This  lleport  contains  Draft  Regulations  for  all  ranks-flff 
both  the  Medical  and  purveying  branches  Of  the  Amiy  Ho.spital  Corps.) 

t  Circular  No.  1\bjArmy  Hospital  Corpsj2\\. 
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these  serjeant-dispensers  or  "compounders,"  as  they  are  called,     Chap,  n. 
should  receive  additional  pay  while  so  employed.  ArmTi^spital 

The  coustitntion,  pay,  and  general  arrangement  _ot  the  Army  Corps  "corn- 
Hospital  Corps  having  been  settled  on  the  basis  just  described,  pounders." 
there  remained  still  a  most  important  feature  to  be  arranged,  viz.,  Training  and 
a  code  of  regulations  to  define  the  means  by  which  men  taken  from  education  of 
the  ranks  of  the  combatant  part  of  the  army  were  to  be  educated  ^^J^^Hos*.^^, 
and  inducted  into  duties  requiring  so  much  skill,  trust- worthiness,  Corps. 
knowledge,  and  dexterity  as  those  connected  with  the  care  and 
ti-ansportation  of  wounded  on  the  field  of  action,  and  with  the 
watching  and  nursing  of  the  sick  and  hurt  in  hospitals.    This  was 
a  subject  that  was  fully  considered  by  the  committee  just  now 
referred  to.    In  accordance  with  their  advice  it  has  been  decided 
that  only  men  of  a  certain  amount  of  previous  acquirements,  men 
capable  of  reading  and  writing,  should  be  accepted  for  service  in 
the  corps.     The  committee  moreover  recommended  that  both 
regimental  and  general  hospital  attendants  should  alike  in  turn  be 
sent  to  a  general  hospital  for  a  course  of  instruction  and  training 
in  hospital  duties,  and  in  the  use  of  stretchers  and  other  field 
medical  equipment  under  especially  appointed  officers,  so  as  to 
ensure  an  uniformity  of  system  throughout  the  service.  They 
also  laid  down  a  list  of  subjects  on  which  instruction  should  be 
-given.* 

The  army  hospital  attendants  of  the  British  service,  therefore, 
now  consist  of  two  divisions,  corresponding  with  the  principal 
divisions  in  the  hospitals  themselves,  viz.,  regimental  hospital  atten  - 
dants and  general  hospital  attendants.  The  latter  are  embodied 
together  under  the  name  of  the  "  Army  Hospital  Corps,"  and 
specially  officered.  The  purveying  and  the  medical  duties  are 
performed  by  distinct  branches  of  these  attendants.f  All,  both 
regimental  and  Army  Hospital  Corps  attendants,  are  assimilated  as 
.regards  rates  of  pay  and  pension,  are  engaged  to  perform  the  field 
lambulance  duties  of  the  military  medical  service,  including  the 
transportation  of  the  wounded  from  the  field  of  action  on  stretchers, 
as  well  as  all  duties  connected  with  hospitals  of  a  more  fixed  kind, 
and,  on  the  recommendations  of  the  committee  being  carried  out, 
will  all  be  equally  trained  and  instructed  so  as  to  fit  them  for  the 
right  execution  of  their  varied  and  responsible  functions.| 

Section  III. —  On  the  Fitness  of  the  Army  Hospital 
Corps,  as  at  present  constituted,  toe  active  Service 
•  IN  the  Field. 

The  organization  just  described  represents  the  final  results  of 
the  successive  changes  which  the  personnel  of  the  "  Hospital  Con- 

*  See  Report  before  quoted,  p.  3.  f  Sec  Appendix,  note  1. 

t  The  internal  economy  of  the  Army  Hospital  Corps  has  been  modified  in  some 
particulars  by  the  Royal  Warrant  of  the  3rd  of  February  1866,  "for  the  pay  and 
'promotion  of  Her  Majesty's  British  forces  serving  elsewhere  than  in  India."  By 
xhis  warrant  the  Army  Hospital  Corps  has  been  assimilaled  in  the  division  and  style 
of  its  rank,  and  in  other  details,  to  the  Commissariat  and  Military  Store  Staff  Corps. 
Ihe  ranks  are  now  styled  as  follow,  viz.,  serjeant-major,  colour  scrjeant,  Serjeant, 
corporal,  second  corporal,  private  and  bugler.  The  duties  and  training  of  the  men 
of  the  corps  have  not  been  affected  by  this  warrant. 
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veyance  Corps,"  formed  at  the  outbreak  of  the  Crimean  war,  has 
undergone  shice  that  date. 

Great  progress  has  been  made  in  the  improvement  of  this 
branch  of  hospital  administration,  but  the  question  may  still  be 
entertained  how  far  the  Army  Hospital  Corps,  thus  organized,  will 
bo  competent  to  meet  all  the  exigencies  it  is  designed  to  meet  in 
case  this  country  should  again  be  engaged  in  a  great  war.  Its 
numbers  are  very  limited*,  and  they  are  not  capable  of  rapid 
expansion,  for,  in  case  of  war,  there  would  be  more  difficulty  than 
ever  in  getting  the  proper  stamp  of  men  from  the  ranks  of  the 
army,  from  which  alone  the  corps  is  recruited,  and,  even  if  got,  a 
period  of  training  of  some  months'  duration  under  the  present 
system  is  absolutely  necessary  to  make  them  efficient  as  hospital 
attendants;  the  only  officers  of  the  corps  are  the  Commanding- 
officer,  and  the  adjutant  and  quartermaster,  at  head-quarters,  so 
that  if  a  sufficient  number  of  men  could  be  spared  from  their 
hospital  duties  and  brought  together  for  performing  the  duty  of 
picking  up  and  bearing  the  Avounded  from  a  field  of  action,  the 
necessary  niilitary  organization  for  maintaining  discipline  and 
ensuring  a  regular  and  systematic  performance  of  this  duty  is 
wanting.    The  non-commissioned  officers  and  men  of  the  medical 
branch  are  trained  and  habituated  to  the  duties  of  attendants  in 
the  wards  and  dispensaries  of  fixed  hospitals ;  they  are  also  to 
a  certain  extent  trained  in  field  ambulance  duties,  and  in  the 
proper  modes  of  transporting  wounded  men  from  the  field  of 
action,  duties  which  the  terms  of  their  engagement  require  to  be 
fulfilled  by  them.    But  there  the  preparation  for  a  state  of  war 
ceases.    It  does  not  appear  how,  if  the  pressure  of  war  came, 
the  knowledge  which  has  been  imparted  to  the  trained  men  can 
be  advantageously  applied.    Supposing  a  force  of  30,000  men  be 
ordered  to  take  the  field,  where  are  the  men  who  are  to  act  as 
collectors  and  bearers  of  the  wounded,  on  what  plan  is  the  first 
surgical  aid  on  the  field  arranged  to  be  given,  and  on  what  system 
is  the  transportation  of  the  sick  and  wounded  to  be  conducted  ? 
These  are  questions  which  Avill  doubtless  be  asked  by  the  officer 
in  chief  command,  when  he  is  informed  that  tliere  is  an  Army 
Hospital  Corps,  one  of  whose  special  functions  it  is  to  perform  the=e 
duties.    It  will  be  difficult  to  give  a  satisfactory  reply.  The 
existing  strength  of  the  Army  Hospital  Corps  would  hardly  suffice 
for  the  pressing  and  permanent  duties  of  the  general  hospitals, 
hospital  ships,  and  sick  transport,  and  could  not  certainly  supply  any 
number  of  bearers  adequate  to  meet  the  wants  which  would  arise 
in  case  of  a  general  action.    If  the  bandsmen  are  to  be  employed 
as  bearers  as  heretofore,  then  it  must  be  remembered  they  are  not 
trained  for  the  duty,  and  if  trained  there  would  still  be  Avanting 
the  organization  to  ensure  the  duty  being  performed.  Com- 


*  The  strength  of  the  corps  in  October  1867  was— officers  1,  non-commissioned 
officers  and  privates,  medical  branch,  454.  Of  this  number  345  non-commissioned 
officers  and  privates  were  on  duty  in  the  United  Kingdom,  disU-ibuted  among  48 
stations,  109  non-commissioned  officers  and  privates  on  duty  abroad,  distributed 
among  21  colonies  and  foreign  stations,  including  the  expedition  in  Abyssinia. 
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batants  cannot,  or  ought  not,  to  quit  the  ranks  to  aid  the  wounded     Chap.  II. 
duvino-  an  action,  and  after  the  excitement  of  an  action  is  over 
they  are  usually  too  exhausted  to  give  that  innnediate  attention, 
and  besrow  that  proper  care  which  the  condition  of  the  wounded 
men,  who  are  waiting  to  be  gathered  and  carried  to  the  field 
hospitals,  requires.    If  there  are  no  trained  bearers,  or  not  a  suffi- 
cient number  of  them  to  perform  the  duty,  it  must,  however,  be 
done  by  untrained  soldiers,  as  it  has  hitherto  for  the  most  part  been 
done  in  the  British  service,  and  which  it  was  part  of  the  design  in 
forming  the  Army  Hospital  Corps  to  avoid.    The  inevitable  con- 
sequence Avill  be  the  perpetua'tion  of  a  great  amount  of  suffering  ^Sthf 
and  injury  which  might  be  prevented  by  systematic  and  trained  ^lost  effective 
execution  of  the  duty.    So  far  then  as  concerns  the  means  of  mode  of  carry- 

effectino-  the  removal  of  the  w^ounded  while  an  action  is  in  pro- ?f  .^'i^ 

^    n     ^^     L-  ^  •       xi  j--       •    hospital  trans- 

gress, or  of  collecting  and  removmg  them  as  soon  as  an  action  is  po^t  duties  on 

over,  notwithstanding  the  training  which  some  of  the  men  of  the  active  service. 
Army  Hospital  CorjDshave  had,  without  a  further  development  for 
the  purpose,  the  arrangements  will  be  nearly  as  defective  as  they 
were  in  the  unprepared  state  in  which  the  military  service  found 
itself  in  this  respect  at  the  outbreak  of  the  Crimean  war.  For- 
tunately on  that  occasion,  as  already  shown,  time  was  afforded  to 
make  many  improvements  while  the  war  was  in  progress.  Things, 
however,  have  greatly  changed  since  that  time.  If  we  may  take 
the  Italian  war  of  1859,  the  German  war  of  186G,  as  indicative  of 
the  suddenness  with  w^hich  military  operations  will  be  commenced, 
and  of  the  uninterrupted  rapidity  with  which  they  will  be  carried 
on  in  the  future,  it  is  evident  there  will  be  no  opportunity  when 
once  war  is  declared,  either  of  devising  and  manufacturing  the 
necessary  materiel,  or  training  the  men  in  the  special  knowledge 
and  manipulation  which  are  essential  for  an  efficient  execution  of 
the  duties  of  this  department  of  field  hospital  service.  There 
will  be  no  time,  even  though  all  other  means  may  be  available, 
for  creating  an  effective  establishment  in  such  a  case.  It  appears 
therefore  to  be  more  than  ever  important  now  that  there  should 
be  no  repetition  of  the  defective  condition  and  want  of  prepara- 
tion as  regards  the  removal  of  the  Avounded  from  the  field  of  action 
and  their  subsequent  transportation  to  hospital,  which  notoriously 
existed  at  the  beginning  of  the  last  great  war  in  which  this 
country  was  engaged. 

Section  IV. — Existing  Ambulance  Transport  Arrange- 
ments IN  other  Armies. 

Seeing  then  how  incomplete  the  ambulance  system  still  is  in 
some  respects  in  this  country,  and  how  much  remains  to  be  done 
BO  that  it  may  be  depended  upon  for  efficient  service  in  time 
of  war,  it  may  be  useful  to  take  a  glance  at  the  existing  ambu- 
lance arrangements,  especially  those  which  relate  to  transporta- 
tion of  the  wounded  in  time  of  war,  in  the  armies  of  some  other 
countries.  It  will  be  seen  that  the  organization  differs  very 
materially  in  some  of  them,  both  as  regards  the  constitution  of 
the  personnel  by  whom  the  transportation  is  carried  out,  and  the 
duties  and  responsibilities  of  the  medical  department  in  superin- 
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tending  and  carrying  out  the  professional  duties  connected  with 
this  service,  as  well  as  in  the  materiel  by  which  the  conveyance 
of  the  wounded  is  effected.  Special  peculiarities  as  regards  this 
last  division  of  the  service,  the  particular  construction  of  the 
transport  materiel,  whether  stretchers,  mule,  or  wheeled  convey- 
ances, will  be  more  particularly  noticed  when  the  conveyances 
themselves  are  described.  Only  the  general  features  of  the  system 
on  which  the  transportation  and  other  ambulance  duties  are 
ordered  to  be  carried  out  will  be  described  in  the  few  remarks 
which  now  follow. 

French  Army. — The  organization  of  the  ambulance  service  in 
the  French  army  so  far  as  refers  to  the  care  and  transportation 
of  the  wounded  in  the  field  is  as  follows  : — Younjj  soldiers  of  the 
annual  contingent,  and  steady  soldiers  selected  from  the  men  in 
the  ranks,  who  must  be  intelligent  and  robust  in  frame,  are 
trained  by  medical  officers  to  act  as  attendants  and  carriers  of 
the  wounded.    These  soldiers  are  designated  "  soldats  infirmiers." 
Their  duty  is  to  collect  and  remove  the  wounded  from  the  field 
of  battle  under  the  direction  of  the  officers  of  administration  of 
the  hospital  service,  and  under  the  surveillance  of  the  deputy 
military  intendants.    The  stretchers  for  carrying  the  wounded 
form  part  of  the  contents  of  the  field  hospital  store  wagons 
(caissons  d'ambulance).    Seats  (cacolets)  and  littei's  fixed  on  pack 
saddles  borne  by  mules,  with  conductors,  are  also  provided  for 
carrying  the  wounded  from  the  field  of  battle  to  the  ambulances. 
These  are  supplied  by  the  train  at  the  requisition  of  the  intend- 
ance.    When  a  soldier  falls  in  the  ranks  he  is  led  or  carried  by 
the  soldats  infirmiers  to  the  rear,  where  the  medical  officer 
attached  to  the  regiment  to  which  the  wounded  man  belongs  pays 
the  first  attention  to  his  wounds.  .  He  is  then,  if  his  wound  be 
severe  enough  to  require  it,  carried  to  the  provisional  post  where 
the  panniers  of  the  regimental  ambulance  are  established,  or  else 
to  the  ambulance  of  the  division.    If  the  wound  be  such  as  to 
render  a  horizontal  position  necessary  he  is  transported  on  one  of 
the  mule  litters,  if  not  of  this  nature  he  is  carried  on  one  of  the 
mule  chairs.    When  the  wounded  are  discharged  from  the  ambu- 
lances to  the  stationary  hospitals  in  rear,  the  caissons,  or  military 
wagons,  are  generally  employed  for  the  transport.    The  medical 
staff  in  the  French  army  have  nothing  to  do  with  the  organization 
or  administration  of  any  of  the  materiel,  transport  or  other,  of  the 
ambulances  or  hospitals.    The  surgeons  only  attend  on  the  sick 
and  wounded,  and  help  to  train  the  infirmiers  niilitaires  for  the 
subordinate  duties  of  attendance  which  devolve  upon  them.  The 
dispensers  who  make  up  the  pharmaceutical  prescriptions,  and  the 
officers  of  administration  who  direct  the  employment  of  the 
surgical  materials  and  carry  out  the  alimentary  prescriptions 
comply  with  their  directions  within  certain  regulated  limits,  but 
are  in  no  way  subordinate  to  the  surgeons'  authority.  The 
duties  of  the  inspectorial  ranks  of  the  medical  staff'  are  limited  by 
the  rules  of  the  French  service  to  inspecting  only  as  to  professional 
matters  and  conduct.   The  superior  officers  of  the  French  medical 
service  neither  direct  the  movements  of  the  hospital  staff,  make 
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arrano-emeuts  for  the  transportation  of  the  wounded  from  the  Chap.  II. 
field  the  flying  hospitals,  nor  assign  the  position  or  arrange-  ~~~~ 
ments  of  the  first  lines  of  surgical  assistance,  nor  direct  the 
removal  of  the  wounded  from  the  flying  to  the  stationary  hospitals. 
All  these  movements  are  made  by  orders  from  the  superintending 
military  ofl^icer  (ofiicer  de  I'intendance  militaire),  or  his  subordi- 
nates. In  short,  according  to  present  arrangements,  the  officers 
of  the  Medical  Department  have  no  part  in  the  transportation  of 
the  wounded  in  tlie  French  army  beyond  the  instruction  of  the 
infirmiers  by  whom  the  removal  is  effected;  they  only  look  after 
the  wounded  when  they  are  brought  under  their  care,  and  then 
apply  such  curative  means  as  the  limits  of  the  regulations  allow. 

From  what  is  mentioned  above  it  is  obviously  essential  in  Instruction  of 
the  interests  of  the  sick  and  wounded  that  the  infirmiers,  who  g^^^g^ag^/g'^' 
have  to  collect  and  carry  them  without  any  direct  surgical  super-  g^rdg  carriage 
vision,  should  be  well  instructed  in  the  proper  manner  of  perform-  of  wounded 
ing  this  vitally  important  professional  duty.    Great  pains  are 
taken  that  the  French  infirmiers  shall  be  well  instructed.  Their 
professional  tuition  is  given  to  them  at  the  Val  de  Grace  by  the 
Mddecin-en-chef  and  the  surgeons  under  his  direction.  The 
instruction  is  both  theoretical  and  practical,  and  lasts  two  months. 
The  first  month  is  devoted  to  explanations  and  exercises  in 
classes,  the  second  is  practical  work  in  the  wards  of  the  hospital. 
While  under  class  instruction  the  infirmiers  are  tausrht,  amono* 
other  matters,  the  proper  modes  of  lifting  up  wounded  men  accord- 
ing to  the  special  nature  of  their  several  injuries,  the  first  assistance 
to  be  given  in  the  case  of  dangerous  bleeding,  the  nature  and  regu- 
lated arrangement  of  the  contents  of  the  field  equipment  wagon 
(caisson  d'ambulance),  the  practice  of  rapidly  unpacking  and 
packing  it,  mode  of  distributing  its  contents  for  the  establishment 
of  a  flying  field  hospital,  the  plan  of  proceeding  for  bringing  in  on 
the  stretchers  the  wounded  in  case  of  an  action,  the  application 
of  splints  to  fractured  limbs,  the  application  of  dressings  and 
bandages,  and  other  such  matters.    When  this  month  of  instruc- 
tion is  over  the  infirmiers  pass  into  the  wards  of  the  hospital, 
where  they  attend  on  the  surgeons  at  their  visits,  execute  the 
ordinary  bandaging  and  dressing  under  their  observation,  note 
down  the  daily  prescriptions  and  diets  ordered,  assist  at  surgical 
operations,  and  perform  any  subordinate  professional  duties  which 
the  surgeons  may  assign  to  them.    Minute  regulations  are  issued 
for  their  guidance.  The  infirmiers  thus  become  very  reliable  aids  to 
the  Medical  Department  both  in  the  fixed  and  field  hospitals.  The 
proportion  of  non-commissioned  officers  in  the  corps  is  large,  there 
being  one  sergeant  infirmier  to  six  soldier  infirmiers  (infirmiers 
soldats),  and  one  corporal  infirmier  to  three  soldier  infirmiers.  ^-anspmar-'^ 

Austrian  Army. — Special   arrangements   are   made   in   the  rangements  of 
Austrian  a,rmy,  so  far  as  the  personnel  is  concerned,  to  provide  ^"strian 
for  the  duties  of  transporting  and  assisting  the  wounded  on  the  ^^j^^^  ^. . 
field  of  battle.    These  duties  are  not  performed  by  the  class  of  staff  uot^em- 
men  who  act  as  dressers  and  attendants  in  the  fixed  military  hos-  ployed  in  trans- 
pitals,  but  by  an  establishment  distinct  from  the  nursing  staff.  P'"".*'"?  ^ound- 
Ahe  wounded  are  transported  by  soldiers  formed  into  sanitary,  or  wan 
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bearer,  detachments.  All  tlie  soldiers  thus  detaclicd  are  specially 
trainefl  to  carry  wounded  men  systematically,  as  well  as  to  be 
competent  to  attend  to  their  first  necessities  l3efox"e  a  surgeon  can 
be  reached ;  but  they  are  taken  from  the  general  ranks  of  tlic 
army. 

The  plan  of  organizing,  and  mode  of  training,  the  bearer 
detachments  is  as  follows  : — In  time  of  peace  each  company  of  an 
infantry  regiment  is  required  to  have  at  least  one  corporal  and 
four  privates  under  sanitary  instruction.  The  original  course  of 
training  lasts  for  six  weeks,  and  during  this  period  they  are  sup- 
plied with  the  equipment  issued  to  sanitary  detachments  on  field 
service,  so  that  they  may  become  practically  acquainted  with 
it.  This  training  is  rehearsed  from  time  to  time  subsequently. 
The  men  thus  become  qualified  either  {a)  as  bearers  of  Avounded 
from  the  line  of  battle  to  the  brigade  dressing  station ;  or  (h)  as 
bandage  carriers  to  be  about  the  persons  of  the  surgeons  with  the 
necessary  apparatus  and  appliances,  ready  to  assist  at  the  surgical 
operations  which  may  have  to  be  performed.  Under  ordinary 
circumstances  these  men  remain  with  their  respective  corps.  In 
time  of  war  and  in  the  field  a  detachment  of  these  bearers  is 
formed  from  each  brigade  of  infantry,  and  placed  under  the  com- 
mand of  a  subaltern  officer,  who  is  told  off  for  this  service  by  the 
Brigadier-General  from  the  strength  of  one  of  the  battaHons.  The 
detachment  is  thus  formed  of  one  officer  per  brigade,  one  corporal 
per  battalion,  and  two  privates  per  company. 

Whenever  an  engagement  is  expected  the  detachment  falls  in 
together  as  a  distinct  body,  separate  from  the  combatant  troops. 
An  Austrian  brigade  consists  of  six  infantry  battalions  and  one 
rifle  battalion  of  six  companies  each  battalion,  and  250  men  each 
company ;  so  that  when  thus  assembled  the  strength  of  the  brigade 
sanitary,  or  bearer  detachment,  is,  one  officer,  seven  non-commis- 
sioned officers,  and  84  privates.  Of  the  privates  70  are  intended 
for  ti'finsporting  the  wounded,  and  14  as  bandage  carriers. 

The  uniform  and  accoutrements  of  the  men  of  the  bearer 
detachments  are  the  same  as  when  they  are  on  duty  with  their 
respective  corps,  excepting  that  they  all  wear  a  band  of  the 
national  colours  (black  and  yellow)  on  the  left  upper  arm  as  a 
distinguishuig  badge,  and  that  in  the  case  of  the  privates  no  fire- 
arms are  carried.  The  non-commissioned  officers  are  armed  with 
their  rifles  ;  the  privates  only  wear  a  sapper's  sword.  The  privates 
have  to  carry  a  second  havresack  fiUed  with  bandages,  and  a  large 
pattern  canteen  with  water  for  the  use  of  the  wounded. 

These  arrangements  ensure  a  proportion  of  bearers  of  Avounded 
being  with  every  single  battalion,  or  even  a  smaller  body  in  case, 
of  such  a  small  force  being  engaged  independently ;  and  at  the 
same  time  pi'ovide  for  a  systematic  and  orderly  remoA'al  of  the 
wounded  in  case  of  a  general  engagement.  After  having  been 
concentrated,  as  soon  as  their  fimctions  Avith  the  brigade  are  termi- 
nated, the  detachment  breaks  up,  and  every  man  returns  to  his 
respective  corps.  If  military  or  strategical  reasons  necessitate  the 
detachment  being  kept  together  for  a  longer  period,  the  Brigadier- 
General,  by  whose  order  only  it  is  concentrated,  has  to  make  the 
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necessary  arrangements  for  the  pay  and  rations  of  the  men  to  be     Chap.  II. 

drawn  at  the  head-quarters  of  the  brigade.  ■   

The  system  just  described  comprehends  the  ordinary  plan  The "  Sanitanj 
adopted  for  the  transportation  of  the  wounded  from  the  field  Detachments" 
battle  ;  but  over  and  above  these  special  bearer  detachments  there  founded  with' 
are  the  regularly  oi-ganized  sanitary  corps  of  the  army,  one  com-  the  "  Sanitary 
pany  of  which  is  attached  to  every  corps  d'armee  in  the  field,  ^'f^^'  °^ 
These  sanitary  companies  are  part  of  the  permanent  hospital  staff  siray. 
of  the  Austrian  army. 

Prussian  Army.* — Up  to  the  time  of  the  recent  campaigns  Field-hospital 
between  Germany  and  Austria  the  first  transportation  of  the  transport  ar- 
wounded  from  the  field  of  action  in  the  Prussian  armies  was  Pnissian 
ordered  to  be  effected  solely  by  men  of  the  regularly  organized  army. 
Kranken-Trager,  or  sanitary  bearer  companies  of  the  army  trained 
for  the  duty.    Each  corps  d'armee,  consisting  of  three  divisions  Constitution  of 
of  about  10,000  men  each,  had  one  bearer  company  attached  to  it.  {jeareTcom^ 
This  company  was  divisible  into  three  sections  corresponding  with  nies  of  the^^ 
the  divisions  of  the  corps  d'armee.    It  consisted  when  united  of  Prussian  a 
1  captain,  who  remains  at  the   head-quarters  of  the  corps 
d'armde;  three  subaltern  officers;  3  assistant-surgeons ;  17  non- 
commissioned officers;  16  lance  corporals;  156  privates;  8  train 
soldiers  acting  as  officers'  servants;  and  6  buglers:  in  all  210 
persons.   Forty-five  hand  litters  are  attached  to  the  company.  The 
personnel  just  enumerated  of  this  bearer  company  is"  altogether  Regimental 
independent  of  the  regimental  surgical  staff"  or  the  medical  staff"  ^uxiUary  sani- 
dressers  and  attendants  told  off  for  duty  in  the  field  hospitals.  ^^"^ 

On  the  outbreak  of  hostilities  with  Denmark  in  1864,  and  again  Change  in 
recently  with  Austria  in  1866,  some  modifications  were  introduced  Prussian  ar- 
in  the  sanitary  field  arrangements,  chiefly  with  a  view  to  increase  ^.^^g^™^'!*^ 
the  means  of  transport  and  assistance  for  the  wounded  on  the  field  paign  of 
of  action.    The  chief  modifications  were  the  following: — firstly, 
every  regiment  and  troop  was  supplied  with  several  common  stretch- 
ers, which  were  carried  on  the  regimental  medical  store  cart ;  and, 
secondly,  each  battalion  of  mfantry  was  ordered  to  tell  off,  at  the 
commencement  of  an  engagement,  20  privates  and  one  non-commis- 
sioned officer  to  aid  as  auxiliary  bearers  for  wounded.    Both  the 
personnel  and  the  materiel  necessary  for  carrying  off  the  woimded 
were  thus  considerably  augmented.    Since  the  conclusion  of  peace, 
flowever,  it  has  been  decided  to  increase  the  number  of  the  regular 
bearer  compames.    According  to  a  warrant  issued  in  1867  there 
Will  be  m  future  a  bearer  company  of  120  men,  under  the  orders  of 
a  major,  to  each  division  of  a  corps  d'armee.    It  is  not  expected, 

i8riv1nT7th'pTn^'^%'^'''''P?''°,°^^^^  ^°'P^*^^  system  of  the  Prussian  army 

"  ff  the  Pni;  n  A  f  ^1^"%^^'  "  ^"P"''*  «^  M'^di^^l  ^°<i  Sanitary  Services 
J.  A  Bos?ook  T^T?""r  ^  Ca^P^'g"  i°  Bohemiain  1866  ;"  by  Surgeou-Major 
«Re^ort!,»  S'v,     v^^^^^  Guards,  in  the  7th  volume  of  the  "Army  Medical 

ensur  DiTtL  n!  ^^^onni  given  in  this  notice  of  the  Prussian  arrangements  for 

from  informn'^  ^P"'' '^'''^  transportation  of  the  wounded  in  battle  chiefly  derived 
Pi^8ian  a^^^''',°,r'".^''  '""^  friend  Dr.  W.  Roth,  Surgeon- Major  of  the 

Warrant  El'      ^  °^  ^iuce  that  date,  20th  February  1 868,  a  Royal 

tion  of  tliP  mr,v^"/"^^^  '  effecting  in  an  important  degree  the  status  and  administra- 
appear  to  havp  ^""^  ^^'^  hospital  service  in  the  Prussian  army.    It  does  not 

above.  caused  any  changes  as  regards  the  matters  referred  to  in  the  text  placed 
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Chap.  II.  liowcver,  that  eveu  this  nuinber  will  altogether  do  away  with  the 
necessity  for  taking  private  soldiers  from  the  ranks  to  act  as 
auxiliary  bearers  on  extraordinary  occasions. 

The  men  composing  tlie  bearer  companies  are  only  so  far 
hospital  attendants  that  they  assist  in  carrying  the  wounded  from 
the  field  to  the  field  hospitals.  They  do  not  perform  the  duties 
of  hospital  attendants  in  time  of  peace ;  they  are  then  in  the  ranks  of 
the  army.  But  though  in  the  ranks,  they  are  regularly  trained 
in  the  proper  modes  of  picking  up  and  transporting  wounded  men. 
The  course  of  instruction  lasts  from  the  1st  of  January  to  the 
end  of  March,  two  hours  every  week  being  devoted  to  it.  If  in 
a  garrison  where  there  are  several  battalions,  the  instruction  is 
given  by  a  surgeon  and  two  assistant-surgeons  selected  by  autho- 
rity for  the  purpose.  If  only  one  battalion  is  present  the  bat- 
talion medical  officer  is  the  instructor.  In  the  month  of  May  all 
the  instructed  bearers  of  every  corps  d'arm^e  are  brought 
together  at  head-quarters  and  remain  concentrated  for  ten  days ; 
during  this  time  they  are  drilled  and  employed  together  in  prac- 
tical exercises  as  bearers.  There  are  nine  regiments  and  a 
battalion  of  rifles  in  each  army  corps,  and  each  regiment  con- 
tributes two  non-commissioned  officers  and  36  privates,  and  the 
rifle  battalion  one  non-commissioned  officer  and  12  privates  to  this 
gathering ;  the  whole  number  of  instructed  men  assembled  form- 
ing a  body  of  1 9  non-commissioned  officers,  and  336  privates.  The 
bearer  companies  in  time  of  war  are  made  up  of  these  instructed 
men,  whether  from  the  active  army  or  from  the  reserve. 

Surgeon-major  Bostock  in  his  report  before  quoted,  supplies 
the  following  additional  information  respecting  the  Kranken- 
trager  companies  of  the  Prussian  service.    To  each  company  are 
attached  four  mounted  orderlies .  from  one  of  the  cavalry  regi- 
ments of  the  corps,  to  assist  in  searching  for  the  wounded  and 
to  carry  orders.    The  company  is  divided  into  three  sections,  one  to 
each  division  of  the  corps,  and  these  sections  are  attached  to  the 
flying  detachments  of  the  three  light  hospitals.    When  an  action 
is  about  to  take  place  the  section  of  the  company,  accompanied  by 
the  four  ambulance  carriages  for  the  severely  wounded,  proceeds 
to  the  bandaging  place  of  the  hospital  to  which  they  belong. 
During  and  after  an  engagement  it  is  their  duty  to  search  for  the 
wound'ed,  to  give  them  water  or  other  restoratives  and  to  assist 
them  in  every  way.    They  take  charge  of  their  arms  and  accou- 
trements, lift  those  who  are  unable  to  walk  on  to  the  litters,  place 
them  into  the  ambulance  carriages,  and  accompany  them,  if  pos- 
sible, to  the  nearest  hospital.    In  addition  to  these  special  duties, 
other  very  important  objects  are  gained.    They  prevent  com- 
batants leaving  the  ranks  during  an  action  for  the  purpose  of ' 
carrying  their  wounded  comrades  to  the  rear,  and  they  protect 
the  wounded  lying  on  the  ground  from  the  attacks  of  thieves  and 
marauders.    On  the  long  marches  that  precede  active  operations, 
they  are  of  great  use  in  supplying  water  and  refreshment  to  men 
who  fall  out.    For  the  efficient  performance  of  these  duties  they 
are  carefully  trained  in  peace ;  they  are  instructed  by  the  medical 
officers  in  a  few  important  points  of  anatomy  and  practical 


Ambulance  Tmnsport  in  the  S]panish  Army.  51 


■snrgeiy,  in  the  readiest  mefliod  of  restoring  snspended  animation,     Chap,  n. 

in  the  application  of  the  tourniquet  and  other  means  of  arresting   

hfeniorrhage,  how  to  handle  iractured  limbs  and  to  bandage 
wounds,  in  the  safest  manner  of  lifting  wounded  men  from 
the  ground,  and  the  easiest  positions  in  which  to  place  them  on 
the  litters.  Their  uniform  is  that  of  the  military  train,  a  dark 
blue  tunic,  dark  trousers,  and  grey  great  coat.  They  wear  the 
badge  of  the  Geneva  Convention  on  the  left  arm,  and  are  armed 
with  a  short  carbine,  an  infantry  pouch,  and  short  Roman  sword. 
Each  bearer  carries  a  knapsack  and  is  provided  with  a  water- 
bottle.    All  officers  unite  in  praising  these  companies. 

The  transportation  of  the  wounded  from  the  bnttlc  field,  and  Direction  and 
their  distribution  among  the  field  hospitals,  is  under  the  general  ™ode  of  trans- 
direction  of  the  chief  medical  officer  who  is  on  the  staff  of  the  P?f  7/"™"^- 

1  T       ,1  TT-        1  ed  from  the 

(ireneral  commandmg  the  army  corps.    His  orders  are  counter- field  to  the 

signed  by  the  General,  and  therefore  in  force  tlu'oughout  the  field-hospitals 
corps.  There  ai-e  three  superior  staff  surgeons  in  charge  of  three  -Prassian 
divisional  light  or  flying  hospitals  in  each  corps  d'armde,  and  the 
first  aid  to  the  wounded  on  the  field,  as  well  as  their  removal  by 
stretchers  or  by  the  ambulance  wagons,  is  carried  out  under  their 
directions.  The  bearers,  and  the  detachments  of  the  train,  are 
placed  under  their  orders  for  this  purpose,  equally  with  the 
regular  hospital  attendants.  The  wounded  are  removed  when 
necessary  from  the  light  hospitals  to  three  corps  hospitals  in  rear. 
The  only  authorized  conveyances  for  transporting  the  wounded  in  The  Prussian 
the  Prussian  service  are  stretchers,  hand-wheel  litters,  and  two-  conveyances  for 
horse  wagons.  Mule  litters  and  cacolets  do  not  form  part  of  ^o^Q^e^^^^* 
the  Prussian  ambulance  transport  Hand-wheel  litters  have  only 
been  introduced  partially,  viz.,  in  the  regiments  of  the  guards,  their 
general  adoption  is  still  under  consideration.  The  Prussian  is  the 
first  array  in  which  these  conveyances  have  been  used.  Four-horse 
wagons  as  well  as  two-horse  wagons  were  employed  until  lately, 
but  the  former  are  now  abolished.  All  horse  vehicles  are  four- 
wheeled.  In  addition  to  the  regular  ambulance  transport,  a  portion 
of  the  transport  common  to  the  whole  army  may  be  employed  for 
the  conveyance  of  sick  and  wounded  under  unusual  pressure.  The 
ofiicers,  men,  horses  and  vehicles  Avhich  are  included  in  the  com- 
position of  the  transport  all  belong  to  the  "military  train." 
The  material  of  the  train  of  the  whole  army,  like  all  other  army 
stores,  is  under  the  custody  and  control  of  the  "  Intendant- 
General."  When,  however,  a  portion  of  the  material  of  the  train 
18  issued  and  attached  for  service  to  a  particular  department  of 
the  army,  that  part  of  the  army  has  entire  charge  of  it. 

Spanish  Army  — In  Spain  a  royal  warrant  was  issued  in  Novem-  Field-hospital 
ber  1862  decreemg  the  formation  of  five  companies  of  infirmiers,  transport  ar- 
and  establishing  their  organization.    The  constitution  of  this  body  ^angemente  in 
w  very  similar  to  that  of  tlie  army  hospital  corps  in  England ;  they  ar^y.^'''''' 
^11  duties  of  attendants  in  hospitals  in  time  of  peace,  and 

all  the  field  hospital  duties,  including  the  transport  of  the  wounded, 
m  time  of  war.  The  head-quarters  of  the  five  companies  were 
nxed  to  be  at  the  head-quarters  of  the  five  military  divisions  into 
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Chav.  II.     which  Spain  is  divided.    Each  company  is  subdivided  into  as  many 
—r-       sections  as  there  are  military  districts  in  the  division ;  and  consists 
tion  onhe^hos  captain,  one  lieutenant,  for  each  section,  one  medical  officer, 

pital  attendants        ^  certain  number  of  sous-adjutants,  1st  class  and  2nd  class 
for  home  and    serjeant  practitioners,  and  privates  or  infirmiers.    The  numbers  of 
settiedTnTsT"   ^^^^^^  latter  vary  according  to  the  size  of  the  miUtary  division  in 
v^^hich  they  do  duty.    The  first  company,  the  head-quarters  lieing 
at  Madrid,  consists  of  two  sections,  and  comprises  1  captain,  2 
lieutenants,  1  medical  officer,  4  sous-adjutants,  36  first-class  ser- 
jeant practitioners,  40  second-class  serjeant  practitioners,  and  58 
soldier  infirmiers.    The  men  are  selected  from  the  ranks  of  the 
army,  subject  to  certaiu  conditions  of  strength,  character,  education, 
and  aptitude  for  the  service.    The  assistant-surgeon  is  charged 
with  the  professional  instruction  of  the  different  classes  of  the  corn- 
Training  of  the  pany,  as  well  as  with  the  medical  charge  of  the  company.  The 
hospital  attend-  instruction  is  Ordered  not  only  to  meet  the  requirements  of  peace,, 
duties?  hut  also  those  of  annies  in  the  field,  and  includes  the  mode  of 

attending  to  the  first  necessities  of  woimded,  the  proper  modes  of 
raising  them  from  the  ground  and  transporting  them  to  the  ambu- 
lances, the  names  and  uses  of  all  the  articles  comprised  under  the 
term  of  hospital  field  equipment,  and  other  such  matters. 

In  time  of  peace  the  soldiers  of  the  sanitary  companies  cai-ry  a 
sharp  pointed  sabre ;  in  addition,  on  enteiing  upon  field  service,  they 
are  provided  mth  a  revolver  and  the  necessary  equipment  belonging 
to  this  arm. 

Russian  Army. — The  following  memorandum  on  the  medical 
arrangements  of  the  Russian  army,  and  on  the  transport  of  the 
sick  and  wounded,  is  copied  from  "the  Appendix  to  the  Report  of 
the  Committee  appomtell  to  inqiiire  into  the  administration  of  the 
Transport  and  Supply  Departments  of  the  army.    It  was  cornpiled 
by  Colonel  Hope  Crealock,  from  information  sui^plied  to  him  by 
the  Chief  of  the  Staff  of  the  Russian  army,  its  date  being  the 
10th  of  April  1866  :— 
Pield-hospital      Every  fraction  of  the  army,  whether  in  peace  or  war,  has  an 
transport  ar-     hospital  supplied  with  wagons  for  the  conveyance  of  the  sick  ;  the 
rangements  of  ^  personnel  and  the  number  of  wagons  vary  according  to 

the  Kussian  r 

army.  the  number  ot  troops.  .  n  / 

A  reo-iment  of  infantry  of  three  battalions  has  four  surgeons  (a 
surgeon^major  and  three  assistant-sm-geons,  according  to  the  num- 
ber of  battabons),  five  aide-chirm'giens,  one  aide-pharmacien 
thirteen  hospital  orderHes  (or  nurses,  of  which  one  is  a  superior), 
vnth  six  wagons  and  six  stretchers. 

A  regiment  of  cavalry  of  foiu'  squadi'ons  has  two  surgeons,  thi-ee 
aide-chirm-giens,  one  aide  pharmacien,  nine  hospital  orderlies,  two 
wagons,  with  four  stretchers.  ,     ,  . 

A  detached  battalion  has  two  surgeons,  four  aide-chii-m-giens, . 
one  aide-pharmacien,  nine  hospital  orderlies,  two  wagons,  and" 

Organi.ationof  A  bHgadrof  artillery  of  three  batteries  has  two  ^"^'f  ^^^'  t^;^^ ' 
the  field  hospi-  aide-chiriirgiens,  one  aide  -pharmacien,  seven  hospital  oiderlies,. 
sSn'amy' """"       ^^S^^'  stretchers. 
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In  addition  to  these  sanitary  means  for  each  corps,  an  army  on  Cmvp.^. 
an  active  footing  in  time  of  war  is  followed  by  a  certain  number  — 
of  moveable  field  hospitals ;  each  hospital  can  accommodate  320 
sick ;  the  number  of  these  establishments  depends  on  the  number 
of  the  troops.  Their  object  is  to  give  immediate  attention  to  the 
wounded  during  an  action,  and  after  the  battle  to  transport  them 
to  the  temporaiy  field  hospitals.  In  order  to  be  able  to  detach  a 
portion  of  these  hospitals  to  accompany  either  a  brigade  or  division 
of  the  army,  ordered  to  act  separately,  each  moveable  field 
hospital  is  composed  of  four  sections,  and  consists  of — 

Forty-four  large  carriages  (covered),  drawn  by  four  horses,  t© 
convey  officers  or  soldiers  seriously  wounded. 

Twelve  light  carriages,  drawn  by  two  horses,  to  convey  soldiers.  Conveyances 
&c.  less  severely  wounded.  cS°r^i?k 

Four  platforms  with  all  the  matdriel  necessary  for  surgery  or  and^ounded, 
medicine,  each  drawn  by  four  horses. 

Four  moveable  dispensaries,  each  drawn  by  two  horses. 

Twelve  wagons  for  the  conveyance  of  tents,  stretchers,  and  the 
details  of  the  hospital,  such  as  linen  coverlets,  utensils,  cooking 
apparatus,  provisions,  &c.  &c.,  each  drawn  by  four  horses. 

Four  service  forges,  with  all  necessary  materiel  for  the  repair 
of  the  train. 

All  the  materiel  of  these  hosj)itals  is  taken  charge  of  in  the 
depots  of  the  intendance  in  the  time  of  peace. 

Each  moveable  field  hospital  has  a  Sm-geon-in-chief.  The  train 
is  commanded  by  a  captain,  who  has  under  his  orders  three  officers. 
Each  section  of  the  field  hospital  has— 

2  surgeons. 

1  aide-pharmacien. 

2  aide-chirurgiens. 
50  hospital  orderlies. 

In  all— 

9  surgeons. 

4  aide-pharmaciens. 

8  aide-chirurgiens. 
200  hos^^ital  orderlies. 
100  stretchers. 

During  a  battle  these  moveable  field  hospitals  (or  ambulances)  Arrangements 
are  estabhshed  behmd  the  line  of  battle.    Each  reo-iment  supplies      attending  to 
them,  according  to  the  orders  of  the  Director-Gene?al  of  hospitals,  S^iratattle 
with^  a  certam  number  of  surgeons  and  assistant-surgeons ;  the  ° 
hosiJital  carnages,  assisted  by  those  belonging  to  the  reo-iments 
convey  the  wounded  to  the  field  hospitals.    The  hospital  SrderKes 
or  attendants  m  common  with  those  belonging  to  the  field  hospitals 
^or  ambulances)  give  the  first  attention  to  the  wounded,  and  carry 
tnem  on  stretchers  towards  the  carriages  and  wagons.    It  is  the 
l^irector-General  of  hospitals  who  makes  all  the  arrangements  and 
gives  the  necessary  orders  for  the  sanitary  service  of  the  army, 
ho.^-.  1     ""f  """^"^y  ''^^^  established  the  temporary  field 

Sirnfel     t echeloned  on  several  lines;  their  number  is 
lilted,  and  must  depend  upon  the  number  of  sick  and  wounded. 
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Chap.  II. 


Direction  of  the 
field  medical 
arrangements. 


Field-hospital 
transport  ar- 
rangements in 


During  tlie  Crimean  war  there  were  120  of  these  hospitals.  Tliey 
calculate  generally  on  one  sick  man  in  eight  soldiers. 

There  are  three  categories  of  these  temporary  field  hospitals; 
hospitals  for  200,  400,  and  650  sick.  They  are  generally  esta- 
blished in  towns  or  villages  on  the  line  of  operations. 

All  the  materiel  of  these  hospitals,  as  also  the  personnel,  form 
the  Cadres ;  they  are  attached  in  time  of  peace  to  the  dift'erent 
permanent  hospitals  of  the  empire.  The  materiel  for  forming 
these  hospitals  in  time  of  war  is  sent  to  the  various  points  decided 
on  by  order  of  the  Commander-in-chief  of  the  active  army  at  the 
same  time  as  the  army  is  placed  on  a  war  footing. 

All  the  temporary  hospitals,  as  also  the  moveable  field  hospitals 
or  ambulances,  are  under  the  orders  of  the  Director- General,  who 
is  attached  to  the  Etat-Major  of  the  army.  It  is  his  duty  to  clear 
out  the  sick  and  wounded  from  these  establishments  as  quickly  as 
possible,  and  to  cause  them  to  be  transported  to  the  permanent 
hospitals.  If  the  means  of  conveyance  of  the  ambulances  should 
be  insufficient,  or  should  be  entirely  wanting,  recourse  can  be  had 
to  the  wagons,  &c.  of  the  intendance  for  the  transport  of  the  sick, 
&c. ;  or  the  country  in  which  operations  are  being  can-ied  on  can 
be  called  upon  to  supply  the  necessary  means  of  transport  on 
requisition,  whether  it  may  be  required  for  the  conveyance  of  the 
wounded  from  the  field  of  battle,  or  to  transport  them  from  the 
field  hospitals  to  the  permanent  hospitals  in  the  interior  of  the 
country. 

The  permanent  hospitals  are  44  in  number,  and  are  established 
in  the  different  military  arrondissements,  principally  towards  the 
frontiers.  Those  which  are  established  at  the  base  of  military- 
operations  are  destined  to  receive  the  sick  of  the  active  army. 

The  permanent  hospitals  are  classified  in  four  categories. 

Sick. 

The  hospitals  of  the  1st  class  for  200 

2nd   „  400 
3rd   „  650 
„  „       4th   „  from  800  to  1,200 

The  Director- General  of  Hospitals  receives  his  orders  from  the 
Chef  d'Etat-Major,  who  notifies  all  movements  of  troops  to  him, 
whether  of  the  army  as  a  Avhole  or  a  separate  detachment. 

The  Director-General  is  in  immediate  communication  with  the 
Minister  of  War  for  the  supply  of  all  medical  wants.    It  is  his 
business  to  establish  new  field  hospitals,  on  being  required  to  do ' 
so  by  the  chief  of  the  staff",  to  move  others  elsewhere,  and  to  con-  ^ 
trol  and  superintend  the  sujjplying  and  keeping  in  a  state  of 
efficiency  the  hospitals,  and  the  care  of  the  sick.    He  is  assisted  I 
in  his  duties  by  the  principal  medical  oflScer  as  regards  the  medicall 
details.    The  personnel  of  the  hospitals  is  under  the  orders  of  the ! 
Director-General,  with  the  exceptions  of  the  doctors,  who  are; 
only  subordinate  to  him  as  regards  matter  of  discipline  or  admi-- 
nisti'ation. 

Amhulance  Transport  Si/stem  of  the  United  States  Army.  — The- 
proper  organization  of  a  regular  system  for  the  removal  and  I 
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carriao-e  of  the  wounded,  including  the  establishment  of  a  trained     Chap.  II. 
ainbidance  corps  for  attending  to  their  wants  on  the  field  of  battle, 
as  well  as  of  the  proper  distribution  and  management  of  the  g^^^^flj^ 
ambulance  transport  carnages,  was  a  subject  much  considered  ^ 
during  the  late  war  in  the  United  States.    For  a  long  time  the 
ambuknce  service  was  in  a  very  defective  state,  notwithstanding 
the  great  need  for  an  efficient  system  to  meet  the  wants  of  the 
enormous  nmnber  of  wounded  which  resulted  from  many  of  the 
battles.     Different  regvdations  were  adopted  in  different  armies, 
and  sometimes  even  in  different  corps  of  the  same  army;  the 
variations  depending  upon  the  views  and  orders  of  the  several 
general  officers  in  command  and  of  the  medical  directors.  At 
length,  in  1864  an  important  Act  was  brought  before  the  Congress 
by  the  War  Department,  and  passed  into  law.    This  law  settled 
the  whole  of  the  army  ambulance  arrangements  on  a  definite  and 
smcrle  plan.  The  Act  was  entitled  "  An  Act  to  establish  a  uniform  The  ambulance 
"  system  of  ambulances  m  the  armies  of  the  United  States."    It  ^^^^^ed 
was  published  in  general  orders  from  the  Adjutant-General's  office  states  army 
at  Washington,  on  March  16th,  1864.    By  these  orders  the  con-  settled  in  1864. 
stitution  of  the  ambulance  corps,  and  the  number  of  efficient  men  Constitution 
comprising  it,  with  rules  for  their  direction,  duties,  instruction,  Qf^^g^unitelf 
and  discipline  were  defined,  as  well  as  the  kind  and  proportion  of  states  "Ambu- 
ambulance  ti'ansport  to  be  allotted  to  each  arm  and  subdivision  of  lance  Corps." 
the  forces,  and  the  rules  to  be  enforced  for  its  proper  supervision 
and  care.    The  noticeable  features  in  the  American  system  are  the 
complete  separation  of  the  ambulance  transport  from  the  other 
transport  services  of  the  anny.    The  men  of  the  ambulance  corps, 
the  conveyances,  horses,  harness,  drivers,  and  all  appertaining  to 
them  in  each  corps  d'armee  are  placed  under  the  charge  of  a 
captain  commandant,  who  is  held  responsible  for  their  always  being 
efficient  and  ready  for  service.    Secondly,  the  whole  of  the  ambu- 
lance estabhshment  is  placed  under  the  direction  of  the  head  of 
the  medical  department,  including  not  only  the  direction  of  the 
vehicles  for  the  carriage  of  the  sick  and  wovmded,  but  also  that 
of  the  officers  and  men  employed  to  assist  in  their  management, 
subject  only  to  the  general  authority  of  the  officer  commanding 
the  forces  in  chief.    The  medical  director  was  by  this  Act  made 
responsible  to  the  commander  of  the  forces  to  which  he  was  attached 
that  proper  arrangements  were  made  for  the  serious  and  onerous 
duty  of  the  collection,  transportation,  and  care  of  the  wounded ; 
and  the  Quartermaster-General's  department,  which  on  active  ser- 
vice always  has  so  many  other  important  duties  to  occupy  its  time, 
was  at  the  same  time  relieved  of  this  additional  work  which  had 
previously  been  imposed  on  it.    The  men  and  the  material  of  the 
ambulances  were  not  under  the  direct  command  of  medical  officers, 
but  under  officers  specially  appointed  to  take  charge  of  them  and 
to  maintain  their  efficiency  ;  at  the  same  time,  this  charge  was 
conferred  under  such  regulations  and  orders  as  enabled  the  medical 
department  to  employ  them  for  their  legitimate  purposes  whenever 
required,  and  whether  on  the  line  of  march,  before  or  during  an 
action,  to  procure  and  distribute  them  for  the  collection  and  car- 
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Chap,  II.  riage  of  the  sick  and  wounded  according  to  the  necessities  of  the 
occasion.  The  Act  of  Congress  referred  to  Is  brief,  and  fully 
explains  the  ambulance  system  finally  adopted  in  the  United  States 
army  on  the  occasion  of  the  late  Civil  war.  Its  introduction  by 
the  War  Department  was  the  result  of  numerous  reports  from  com- 
manding officers  on  the  subject,  and  lengthened  field  experience, 
and  as  an  important  document  it  is  subjoined  in  a  complete  form 
for  reference. 

General  Orders,  No.  106. 
War  Department,  Adjutant- General's  Office, 
Washington,  March  16th,  1864. 

Uniform  System  of  Ambulances. 
Copy  of  the         The  following  Act  of  Congress  is  published  for  the  information 
S^Marcli^i864        guidance  of  all  concerned  : — 

settling' the    '     -^^  establish  a  uniform  system  of  ambulances  *  in  the 

amount  of  ma-  armies  of  the  United  States. 

of  men^oT'  enacted  by  the  Senate  and  House  of  Representatives  of 

the  amMknce  the  United  States  of  America  in  Congress  assembled :  That  the 
corps  to  be      medical  director  or  chief  medical  officer  of  each  army  corps  shall, 
supplied  to  bo-  ^^cier  the  control  of  the  medical  director  of  the  army  to  which 
^^the^U^ted    such  army  corps  belongs,  have  the  dh-ection  and  supervision  of  all 
States'  army,    ambulance,  medicine,  and  other  wagons,  horses,  mules,  harness, 
and  other  fixtm-es  appertaining  thereto,  and  all  officers  and  men 
who  may  be  detailed  or  employed  to  assist  him  in  the  management 
thereof  in  the  army  corps  in  which  he  may  be  serving. 

Sec.  2.  And  be  it  further  enacted,  that  the  commanding  officer 
of  each  army  corps  shall  detail  officers  and  enlisted  men  for  service 
in  the  ambulance  corps  of  such  army  corps  upon  the  following 
basis,  viz.  :  one  captain,  who  shall  be  commandant  of  such  ambu- 
lance corps ;  one  first  lieutenant  for  each  division  of  such  army 
corps ;  one  second  lieutenant  for  each  brigade  of  such  army  corps ; 
one  Serjeant  for  each  regiment  of  such  army  corps ;  three  privates 
for  each  ambulance,  and  one  private  for  each  wagon;  and  the 
officers  and  non-commissioned  officers  of  the  ambulance  corps 
shall  be  mounted:  Provided  that  the  officers,  non-commissioned 
officers,  and  privates  so  detailed  for  each  army  corps  shall  be 
examined  by  a  board  of  medical  officers  of  such  army  corps  as  to 
their  fitness  for  such  duty  ;  and  that  such  as  are  foimd  to  be  not 
qualified  shall  be  rejected,  and  others  detailed  in  their  stead. 

Sec.  3. — And  be  it  fm'ther  enacted,  that  there  shall  be  allowed 
and  furnished  to  each  army  corps  two-horse  ambulances,  upon  the 
following  basis,  to  wit : — three  to  each  regiment  of  infantry  of  500 
men  or  more,  two  to  each  regiment  of  infantry  of  more  than  200 
and  less  than  500  men  or  more,  and  one  to  each  regiment  of 


*  The  term  '•'  amhulances  "  in  this  Act  appears  to  bear  ivo  meanings.  The  pro- 
visions in  the  several  sections  of  the  Act  show  that  in  the  heading  "  uniform  system 
"  of  ambulances,"  the  term  bears  its  comprehensive  meaning  of  flying  or  field 
hospitals  including  the  organization  of  the  bearers  or  attendants  on  the  -vvounded  as 
well  as  of  ambulance  cariiagcs,  while  in  some  of  the  sections  the  tcrm  is  employed 
in  the  limited  signification  of  a  two-horse  ambulance  vehicle  as  distinguished  from  a 
four-horse  ambulance  wagon. 
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mfautiy  of  less  than  200  men,  two  to  each  regiment  of  cavalry  of     Cii.u?.  II. 

less  than  500  men,  and  one  to  each  reghnent  of  cavalry  less  than  .   

500  men,  one  to  each  battery  of  artillery,  to  which  batteiy  of  q^^^^^I^j  q^*^®^^ 
artillery  it  shall  be  permanently  attached,  to  the  head-quarters  of  of  March  1864. 
army  corps  two  such  ambulances,  to  each  division  train  of  ambu- 
lances two  army  wagons,  and  ambulances  shall  be  allowed  and 
fm'nished  to  division  bidgades  and  commands  not  attached  to  any 
army  corps  upon  the  same  basis,  and  each  ambulance  shall  be 
provided  with  such  number  of  stretchers  and  other  appliances  as 
shall  be  prescribed  by  the  Surgeon-general ;  provided  that  the  am- 
bulances and  wagons  herein  mentioned  shall  be  furnished,  so  far  as 
practicable,  from  the  ambulances  and  wagons  now  in  the  service.  > 

Sec.  4, — And  be  it  further  enacted,  that  horse  and  mule  litters 
may  be  adopted  or  authorized  by  the  Secretary  of  War,  in  lieu  of 
ambulances,  when  judged  necessary,  under  such  rules  and  regulations 
as  may  be  prescribed  by  the  medical  director  of  eacb.  army  corps. 

Sec.  5. — And  be  it  further  enacted,  that  the  captain  shall  be 
the  commander  of  all  the  ambulances,  medicine,  and  other  wagons 
in  the  corps  under  the  immediate  direction  of  the  medical  director, 
or  chief  medical  officer  of  the  army  corps,  to  which  the  ambulance 
corps  belongs.  He  shall  pay  special  attention  to  the  condition  of 
the  ambulances,  wagons,  horses,  mules,  harness,  and  other  fixtures 
apj)ertaining  thereto,  and  see  that  they  are  at  all  times  in  readiness 
for  service,  that  the  officers  and  men  of  the  ambulance  corps  are 
properly  instructed  in  their  duties,  and  that  their  duties  are  per- 
formed, and  that  the  regulations  which  may  be  prescribed  by  the 
Secretary  of  War  or  the  Surgeon-general  for  the  government  of 
the  ambulance  corps,  are  strictly  observed  by  those  under  his 
command.  It  shall  be  his  duty  to  institute  a  drill  in  his  corps, 
instructing  the  men  in  the  most  easy  and  expeditious  manner  of 
moving  the  sick  and  woimded,  and  to  require  in  all  cases  that  the 
sick  and  wounded  shall  be  treated  with  gentleness  and  care,  and 
that  the  ambulances  and  wagons  are  at  all  times  provided  with 
attendants,  drivers,  horses,  mules,  and  whatever  may  be  necessary 
for  their  efficiency,  and  it  shall  be  his  duty  also  to  see  that  the 
ambulances  are  not  used  for  any  other  pui-pose  than  that  for  which 
they  are  designed  and  ordered.  It  shall  be  the  duty  of  the  medical 
director  or  chief  medical  officer  of  the  army  corps,  previous  to  a 
march,  and  previous  to  and  in  time  of  action,  or  whenever  it  may 
be  necessary  to  use  the  ambulances,  to  issue  the  proper  orders  to 
the  captain  for  the  distribution  and  management  of  the  same  for 
collecting  the  sick  and  wounded,  and  conveying  them  to  their 
destination.  And  it  shall  be  the  duty  of  the  captain  faithfully 
and  diligently  to  execute  such  orders.  And  the  officers  of  the 
ambulance  corps,  including  the  Medical  Director,  shall  make  such 
reports  from  time  to  time  as  may  be  required  by  the  Secretary  of 
Vv  ar,  the  Surgeon-general,  the  Medical  Director  of  the  army,  or 
the  commanding  officer  of  the  army  corps  in  which  he  may  be 
servmg,  and  all  reports  of  higher  authority  than  the  commanding 
oflicer  of  the  army  corps  shall  be  transmitted  through  the  Medical 
■director  of  the  anny  to  which  such  army  corps  belongs. 
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Chap.  II.  Sec.  6. — And  be  it  further  enacted,  that  the  first  lieutenant 
UnitedStates'  ^^^'S^^d  to  the  ambulance  corps  for  a  division  shall  have  complete 
General  Order  Control,  under  the  captain  of  his  corps,  and  the  Medical  Director 
of  March  18C4.  of  the  army  corps  of  all  the  ambulances,  medicine,  and  other 
wagons,  horses,  mules,  and  men  in  that  portion  of  the  ambulance 
corps.  He  shall  be  the  acting  assistant-quartermaster  for  that 
portion  of  the  ambulance  corps,  and  will  receipt  for  and  be 
responsible  for  all  property  belonging  to  it,  and  be  held  re- 
sponsible for  any  deficiency  in  anything  appertaining  therto.  He 
shall  have  a  travelling  cavalry  forge,  a  blacksmith,  and  a  saddler, 
who  shall  be  under  his  orders,  to  enable  him  to  keep  his  train  in 
order ;  he  shall  have  authority  to  draw  supplies  from  the  depot 
quartermaster,  upon  requisitions  approved  by  the  captain  of  his 
corps,  the  Medical  Director,  and  the  commander  of  the  army  corps 
to  which  he  is  attached.  It  shall  be  his  duty  to  exercise  a  con- 
stant supervision  over  his  train  in  every  particular,  and  keep  it 
at  all  times  ready  for  service. 

Sec.  7. — And  be  it  further  enacted,  that  the  second  lieutenant 
shall  have  command  of  the  portion  of  the  ambulance  corps  for  a 
brigade  and  shall  be  under  the  immediate  orders  of  the  first 
lieutenant,  and  he  shall  exercise  a  careful  supervision  over  the 
Serjeants  and  privates  assigned  to  the  portion  of  the  ambulance 
corps  for  his  brigade,  and  it  shall  be  the  duty  of  the  Serjeants 
to  conduct  the  drills  and  inspections  of  the  ambulances,  under 
his  orders,  of  their  respective  regiments. 

Sec.  8.  And  be  it  further  enacted,  that  the  ambulances  in 
the  armies  of  the  United  States  shall  be  used  for  the  transporta- 
tion of  the  sick  and  wounded,  and  in  urgent  cases  only  for 
medical  supplies,  and  all  persons  shall  be  prohibited  from  using 
them,  or  requiring  them  to  be  used  for  any  other  pm-pose.  It 
sliall  be  the  duty  of  the  officers  of  the  ambulance  corps  to  report 
to  the  commander  of  the  army  corps  any  violations  of  the  provi- 
sions of  this  section,  or  any  attempt  to  violate  the  same.  And 
any  officer  who  shall  use  an  ambulance,  or  require  it  to  be  used 
for  any  other  purpose  than  as  provided  in  this  section,  shaU  for 
the  first  oifence  be  publicly  reprimanded  by  the  commander  of  the 
army  corps  in  which  he  may  be  serving,  and  for  the  second  offence 
shall  be  dismissed  from  the  service. 

Sec.  9.  And  be  it  further  enacted,  that  no  person  except  the 
proper  medical  officers,  or  the  officers,  non-commissioned  officers 
and  privates  of  the  ambulance  corps,  or  such  persons  as  may  be 
specially  assigned  by  competent  military  authority  to  do  duty  with 
the  ambulance  corps  for  the  occasion,  shall  be  permitted  to  take 
or  accompany  sick  or  wounded  men  to  the  rear,  either  on  the 
march  or  upon  the  field  of  battle. 

Sec.  10.  And  be  it  further  enacted,  that  the  officers,  non-com- 
missioned officers,  and  privates  of  the  ambulance  corps  shall  be 
desio-nated  by  such  uniform,  or  in  such  manner  as  the  Secretary 
of  War  shall  deem  proper ;  provided,  that  officers  and  men  may 
be  relieved  from  service  in  said  corps  and  others  detailed  to  the 
same,  subject  to  the  examination  provided  in  the  second  section 
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of  this  Act  in  the  discretion  of  the  commanders  of  the  armies  in     Chap.  II. 
which  they  may  be  serving.  ^  Unitld7tates' 

Sec.  11.  And  be  it  ftirther  enacted,  that  it  shall  be  the  duty  of  General  Order 
the  commander  of  the  army  corps  to  transmit  to  the  Adjutant-  of  March  1864. 
General  the  names  and  ranks  of  all  officers  and  enlisted  men 
detailed  for  service  in  the  ambulance  corps  of  such  army  corps, 
stating  the  organizations  from  which  they  have  been  so  detailed, 
and  if  such  officers  and  men  belong  to  volunteer  organizations, 
the  Adjutant-General  shall  thereupon  notify  the  governors  of  the 
several  states  in  which  such  organizations  were  raised  of  their 
detail  for  such  service,  and  it  shall  be  the  duty  of  the  commander 
of  the  army  corps  to  report  to  the  Adjutant-G  eneral  from  time  to 
time  the  conduct  and  behaviour  of  the  officers  and  enlisted  men 
of  the  ambulance  corps,  and  the  Adjutant-General  shall  forward 
copies  of  such  reports^  so  far  as  they  relate  to  officers  and  enlisted 
men  of  volunteer  organizations,  to  the  governors  of  the  states  in 
which  such  organizations  were  raised. 

Sec.  12.  And  be  it  further  enacted,  that  nothing  in  this  Act 
shall  be  construed  to  diminish  or  impair  the  rightful  authority  of 
commanders  of  armies,  army  corps,  or  separate  detachments,  over 
the  medical  and  other  officers,  and  the  non-commissioned  officers 
and  privates  of  their  respective  commands. 
Approved,  March  11th,  1864. 

By  order  of  the  Secretary  of  War. 

(Signed)       E.  D.  Townsend, 

Assistant  Adjutant-General. 

Section  V. — Suggestions  for  Improving  the  Mode  of 
Conducting  the  Ambulance  Transport  Duties  in  the 
British  Army  while  on  Active  Service. 

All  the  armies  which  have  been  mentioned  comprehend  in  their 
organization  a  corps  of  men  trained  for  the  duty  of  collecting  the 
wounded  during  or  after  an  action  and  transporting  them  to  the 
ambulances  or  flying  hospitals  for  surgical  aid.  But  they  differ 
in  their  plan  of  formation  of  their  corps  of  bearers,  and  also  in 
the  arrangements  for  the  direction  of  the  removal  of  the  wounded. 

In  some  armies  the  same  men  who  form  the  nursing  staff  in  the  Remarks  on 
fixed  hospitals  are  looked  to  for  acting  as  bearers  of  wounded  on  ambulance 
the  field  of  action ;  in  other  armies  soldiers  taken  from  the  com-  f-angementrin 
batant  ranks  are  trained  in  the  duties  of  transporting  the  wounded,  the  armies  just 
but  not  for  those  of  hospital  attendants,  and  they  are  only  called  iiamed. 
upon  to  act  in  their  non-combative  capacity  on  special  occasions 
when  the  need  for  their  services  as  bearers  arrives.    A  third  plan 
is  that  by  which  all  the  ambulance  transport  duties  are  vested  in 
the  hands  of  a  section  of  the  same  corps  that  has  the  charge  and 
management  of  the  vehicles  comprised  in  the  ambulance  train. 
By  the  first  arrangement  the  duties  of  collecting  and  bearing  the 
wounded  devolve  upon  a  portion  of  the  hospital  staff;  by  the 
second  arrangement  they  devolve  upon  a  body  which  may  be 
regarded  as  an  auxiliary  liospital  staff  borrowed  for  the  occasion ; 
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Difficulties  in 
the  way  of  set- 
tling whicli 
plan  of  ambu- 
lance transport 
is  most  suit- 
able for  the 
British  army. 

These  difficul- 
ties do  not 
exist  in  coun- 
tries where 
conscription  is 
in  force. 


Under  all  cir- 
cumstances the 
Army  Hospital 
Corps  seems 


by  the  third  thoy  are  made  to  devolve  upon  a  special  ambulance 
corps  altogether  distinct  from  the  hospital  staff,  being  under  the 
same  direction  and  command  as  the  conductors  and  drivers,  and,^ 
in  fjict,  forming  an  integral  part  of  the    ambulance  train." 

As  regards  the  general  direction,  in  most  armies,  the  chief 
administrative  medical  officer  with  a  given  force  is  held  i*esponr 
sible  by  the  general  officer  in  command  that  proper  arrange- 
ments are  made  for  the  removal  and  first  care  of  its  wounded, 
officers  subordinate  to  him  being  in  direct  command  of  the  men 
by  whom  the  transporting  itself  is  executed.  In  the  French  army 
the  Intendance  Department  has  alone  this  responsibility. 

Many  difficrdties  present  themselves  to  notice  when  the 
organization  most  suitable  for  effecting  the  transportation,  and 
providing  for  the  first  wants  of  the  wounded  of  the  British  army, 
is  considered.  The  formation  of  bearer  detachments  taken  from 
the  combatant  ranks,  or  of  sanitary  companies,  is  a  comparatively 
easy  matter  in  an  army  formed  by  conscription  ;  while,  in  a  costly 
army  of  limited  numbers,  composed  of  men  brought  together  by 
voluntary  enlistment,  the  combatant  ranks  cannot  be  weakened 
by  the  abstraction  of  men  for  non-combatant  duties  without  many 
inconveniences.  The  employment  of  bandsmen  for  the  duties  of 
ambulance  transport,  for  reasons  already  given  elsewhere,  is  a 
notoriously  inefficient  proceeding.  There  remains  the  formation 
of  an  ambulance  corps  in  connexion  with,  or  constituting  part  of, 
the  Military  Train,  or  the  employment  of  the  men  of  the  now 
existing  Army  Hospital  Corps,  as  already  contemplated,  for  the 
ambulance  transport  duties.  Several  advantages  are  apparent  in 
providing  for  the  removal  of  the  wounded  by  the  ambulance  train 
corps.  Their  discij)line  is  at  once  provided  for,  they  move  with 
the  wagons  on  which  the  stretchers  are  carried,  and  to  which 
they  will  have  to  carry  the  wounded  by  the  use  of  the  stretchers  ; 
they  necessarily  become  familiar  with  transportation  of  all  kinds, 
whether  by  hand  litters,  wheeled  vehicles,  or  by  mule  con- 
veyances. But  here  again,  owing  to  the  limited  numbers  and 
costly  constitution  of  the  British  army,  an  important  objection 
against  such  a  plan  is  sure  to  be  urged;  the  institution  would  not 
be  an  economical  one.  Being  in  excess  of  the  nimiber  required 
for  driving  the  wagons,  or  tending  and  conductuig  the  animals 
of  the  train,  there  would  be  little  work  for  them  to  do  when  there 
was  no  occasion  for  their  services  in  the  transport  of  sick  and 
wounded.     Under  ordinary  circumstances  there  Avould  be  no 


beSapt^dfor  field  for  their  employment.  Then  there  only  remains  the  plan  fot 
transporting  making  a  section  of  the  hospital  staff  act  as  stretcher  carriers, 
the  wounded.    ^-^^^  ^f  the  Army  Hospital  Corps.    This  plan  offers  least 

objection  on  the  score  of  economy  as  then*  services  can^  always  be 
turned  to  account  in  peace,  as  well  as  in  Avar  time,  in  hospital 
duties.  If,  however,  it  be  determined  that  the  men  of  the  Army 
Hospital  Corps  are  to  be  relied  upon  for  the  proper  transportation 
of  the  wounded  from  the  field  of  action  to  the  first  line  of  surgical 
assistance,  and  thence  to  the  flying  hospitals,  certain  fresh  arrange- 
ments will  have  to  be  made  in  order  that  the  expectation  of  the 
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proper  fulfilment  of  this  duty  may  not  meet  with  disappointment.     Ciiap.  II. 
In  the  first  place,  provision  must  be  made  for  the  discipline  of  the 
men  when  assembled  for  the  discharge  of  their  field  duties.    They  f^'^^^^^'^^f; 
must  know  where  they  are  to  look  for  orders,  and  on  the  other  the  organiza- 
hand,  there  must  be  the  assm-ance  that  orders  when  given  will  be  tion  of  the 
obeyed.    Oflficers  must  be  appointed  to  command  them  while  on  ^^^^^^^ 
ambulance  duty.    Should  a  regular  ambulance  train  be  organized,  ^^^^^  ' 
perhaps  the  object  just  named  may  be  obtained  by  attaching  the 
men  of  the  Army  Hospital  Corps  for  duty  with  this  train.  But 
such  an  an-angement  would  necessitate  special  orders  and  instruc- 
tions on  the  subject.    Secondly,  the  strength  of  the  corps  must  be 
increased,  so  that  the  attendance  in  the  general  and  intermediate 
field  hospitals  may  be  provided  for,  as  well  as  the  ambulance 
duties;  and,  further,  a  provision  must  be  made  for  temporary 
hospital  aids  to  act  as  substitutes  for  the  men  of  the  Army  Hospital 
Corps,  on  their  being  removed  from  the  fixed  hospitals  at  home 
and  elsewhere,  to  perform  the  ambulance  duties  in  the  field. 

Having  thus  glanced  at  some  of  the  circumstances  which 
necessitate  special  arrangements  in  the  ambrdance  system  of  the 
British  service,  there  still  remains  the  question  of  the  proper 
authority  for  directing  the  operations  of  the  ambulance  establish- 
ment when  a  British  army  is  engaged  in  the  field.    It  will  be 
admitted  by  everyone  that,  as  the  duty  of  clearing  a  field  of 
action  of  its  wounded  and  of  providing  for  their  first  necessities 
during  their  transportation  and  in  the  flying  hospitals  is  so 
vitally  important,  and  at  the  same  time  demands  such  system  in 
its  execution  in  order  that  it  may  be  accomplished  speedily  and 
with  due  care^  the  general  direction  of  the  operation  should  be  The  duty  of 
imder  one  head,  responsible  only  to  the  oflScer  in  chief  command  collecting,  at- 
for  its  due  performance.    It  seems  equally  clear  on  reflection  that  trLisport^ng 
the  responsibility  of  this  professional  duty  should  be  borne  by  the  wounded  to  the 
chief  administrative  medical  oflficer  of  each  given  force,  adequate  ^^^^  hospitals 
means  being  placed  at  his  disposal  for  its  proper  execution,  one'generaf*^^^ 
These  means  necessarily  comprehend  an  efficient  ambulance  train,  direction, 
controlled  and  commanded  by  its  own  officers,  but  at  the  same  The  principal 
time  with  such  regulations  as  will  enable  the  responsible  officer  to  medical  officer 
direct  the  employment  of  the  conveyances  wherever  and  in  what-  spor^n)le^trthe 
ever  way  they  are  most  likely  to  serve  the  interests  of  the  wounded  General  in 
and  sick,  for  whose  transport  they  have  been  constructed  and  are  command  for 
employed.  ^'"^ 

formauce  oi 

The  subject  of  the  proper  arrangements  for  removing  wounded 
soldiers  out  of  action  to  the  dressing  places  and  hospitals  has  been 
to  a  certain  extent  examined  by  the  Committee  appointed  by  the 
Secretary  of  State  for  War  to  inquire  into  the  administration  of 
the  transport  and  supply  departments  of  the  army,  and  in  their 
report  they  have  made  certain  recommendations  on  the  subject. 
These  are  so  important  that  a  quotation  is  made  of  them.  The 
recommendations  refer  both  to  the  organization  of  an  ambulance 
tram,^  and  also  of  the  personnel  to  be  employed  in  collecting  and 
bringing  the  wounded  to  the  train  conveyances. 


these  duties. 
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Chap.  II.        Amhulance  Train. — The  "  AmLiilance  Train,"  the  Committee 

,     report,  should  be  formed  of  picked  men  and  officers  to  he 
llecommenda-  ii.-i        i  -     i-^i'  •  ^       ■\  ■ 

tionsofthe      thorouglily  tramed  and  exercise' I  m  this  very  special  and  nnpor- 

Committee  on  tant  service. 

trausport^and  Ambuhince  Establishment.— Should  the  x^roposed  changes  in 
subject."^  ^  ^l^G  peace  establishment  of  the  transport  service  be  carried  out 
there  woidd  be  24  four-horse  ambulance  vehicles,  and  1 20  mules 
for  cacolets,  litters,  and  medical  pack  carriage  available  for  work  in 
connexion  with  the  hospitals  at  home,  should  there  be  sufficient 
work  for  the  amount  of  transport.  At  the  present  time  there  are 
23  ambulance  wagvons  and  hospital  cars  horsed  and  driven  by  the 
Military  Train  at  the  principal  stations  in  the  United  Kingdom. 
The  number  of  mules  estimated  should  form  part  of  the  peace 
establishment  of  the  train. 

Selection  of  Conductors. — The  medical  transport  duty  at  home 
should  be  performed  by  the  selection  of  steady  experienced  drivers 
and  conductors,  with  horses,  mules,  and  equipment  detailed  from 
time  to  time,  in  accordance  with  the  requirements  of  the  service, 
and  vnth  a  due  proportion  of  officers  and  non-commissioned  offi- 
cers at  the  larger  stations,  such  as  Aldershot  and  the  Curragh, 
during  the  summer  months,  where  they  would  be  attached  to  and 
do  duty  with  the  Army  Hospital  Corps.  There  is  not  sufficient 
work  at  home  during  peace  for  a  fixed  establishment  of  the  train, 
restricted  solely  to  the  performance  of  ambulance  and  medical 
transport  duties  throughout  the  year,  but  the  selection  of  men  to 
be  employed  as  much  as  possible  continuoiisly  on  those  duties  at 
each  station  would  give  a  trained  and  efficient  nucleus  for  the 
formation  of  an  ambulance  train  to  be  used  in  the  field  exclusively 
for  that  service. 

Uniform,  Sj'c. — The  imiform  and  personal  equipment  of  the 
ambulance  train  should  be  that  of  the  corps  generally,  with  the 
addition  of  some  distinctive  mark,  such  as  the  red  and  white  band, 
with  cross  to  be  worn  on  the  arm,  proposed  by  the  Geneva 
Conference. 

Evidence  on  Amhulance,  — The  Committee  having  heard  the 
evidence  of  Sir  James  Gibson,  K.C.B.,  Director- General  of  the 
Army  Medical  Department,  of  Dr.  J.  Sutherland,  Sanitary  Com- 
missioner in  the  Crimea,  and  now  specially  employed  at  the  War 
Office,  and  of  Mr.  Robertson,  Purveyor-in- Chief,  relating  to  the 
supply  of  hospitals  and  transport  of  sick  and  wounded  soldiers, 
and  having  also  had  the  advantage  of  the  opinion  of  General  Lord 
Strathnairn,  G.O.B.,  of  Lieutenant-General  Sir  Hope  Grant, 
G.C.B.,  and  of  Major-General  Sir  Duncan  Cameron,  K.C.B.,  on 
the  practical  working  of  those  services  in  Ireland  and  in  the 
recent  campaigns  in  China  and  New  Zealand,  are  confirmed  in 
the  vital  importance  of  having  these  services  thoroughly  organized 
under  one  direction,  both  as  regards  providing  the  carriage  and 
equipment  and  superintending  the  transport.  The  arrangements 
for  removino-  woimded  soldiers  out  of  action  and  for  the  transport 
duties  connected  with  the  hospitals  are,  in  the  opinion  of  the  Com- 
mittee, in  a  very  undefined  unsatisfactory  state  as  regards  both 


Imjp^'ovement  of  the  British  Ambulance  TransiDort  System.  03 


the  responsibility  for  and  the  means  and  appliances  of  the  service.  Chap.  II. 
The  e^^dence  referred  to  shows  how  ill  understood  and  how  iin- 
pei-fectlj  provided  for  by  regulation  are  the  relative  responsi- 
bilities of  these  officers  regarding  transport  of  sick  and  wounded. 
The  Committee  have  no  doubt  that,  under  the  plan  they  propose, 
this  objection  will  be  obviated,  and  that  the  most  important  branch 
of  the  service  will  be  placed  on  a  footing  which  will  admit  of  no 
misunderstanding  or  clashing  of  authority. 

Litter  Bearers. — The  present  practice  of  bandsmen  carrying  the 
woimded  out  of  action  is  open  to  great  objection,  and  the  diversion 
of  bandsmen  from  their  duties  should  be  avoided.  Again,  the 
practice  of  soldiers  leaving  the  ranks  to  carry  away  wounded  affects 
the  efficiency  of  a  regiment,  and  is  open  to  abuses.  The  extension 
and  thorough  organization  of  a  corps  of  litter  bearers  to  form  a 
part  of  the  Army  Hospital  Corps  is  therefore  strongly  recom- 
mended. 

Nucleus  of  Ambulance  Train. — The  general  hospitals,  at  home 
and  abroad,  will  provide  useful  employment  and  instruction  in 
those  duties  for  a  portion  of  the  Army  Hospital  Corps,  and  also 
for  the  nucleus  of  an  ambulance  train  on  a  sufficient  scale  to  train 
the  men,  and  to  afford  opportunities  of  practically  determining 
by  experiment  the  best  descriptions  of  caiTiages,  litters,  cacolets, 
&c. 
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CHAPTER  III. 


PROPORTION  OF  HOSPITAL  TRANSPORT  TO 
STRENGTH  OF  FIGHTING  FORCE. 


Chap.  in.        I  PROPOSE  in  this  chapter  to  consider  the  proportion  of  hospital 

  transport  which  has  been  estimated  for  the  use  of  the  British 

army  since  the  date  of  the  Peninsular  war,  and  to  indicate  the 
general  principles  on  which  similar  calculations  will  have  to  he 
based  on  the  occasion  of  future  wars. 


Various  kinds 
of  sick  trans- 
port required 
for  an  army  in 
the  field. 


Difficulties  in 
the  way  of 
forming  accu- 
rate estimates 
of  the  sick 
transport  that 
will  be  required 
by  an  army  on 
active  service. 


Section  I. — General  Remarks  on  Estimates  for  Sick 
Transport  with  Armies  on  Active  Service. 

The  hospital  transport  which  has  to  be  estimated  for  on  an  army 
taking  the  field  comprehends  not  only  the  transport  which  will  be 
reqtured  for  the  removal  of  the  wounded  from  the  field  of  battle, 
but  includes  also  the  transport  which  wiU  be  required  for  the  use 
of  the  sick  in  all  parts  of  the  line  of  operations,  from  the  front  to 
the  base.  The  hand  conveyances  and  their  bearers  for  the  transport 
of  the  wounded  from  the  scene  of  action  to  the  field  hospitals  ;  the 
mule  litters  and  the  cacolets,  or  the  wheeled  stretchers,  for  the 
transport  of  the  wounded  to  hospitals,  to  ports  of  embarkation,  or 
over  country  too  broken  for  carts  or  wagons,  when  the  distances 
are  not  very  remote  from  the  position  of  the  army  operating  in 
the  field ;  the  wheeled  conveyances  drawn  by  animals  for  the 
carriage  of  sick  and  wounded  along  the  roads  in  the  rear; — all 
these  have  to  be  taken  into  account  in  the  estimate,  and  the 
numbers  required  of  each  description  of  transport  have  to  be 
separately  calculated  according  to  the  nature  of  the  military 
undertaking  in  which  the  troops  are  about  to  be  engaged. 

There  are  so  many  circumstances  which  have  to  be  taken  into 
account  in  forming  an  estimate  of  the  amount  of  transport  materiel, 
and  of  the  number  of  stretcher-bearers,  required  to  accompany  a 
force  of  any  given  strength  that  is  announced  to  be  about  to  pro- 
ceed on  a  hostile  expedition,  that  it  seems  doubtful  whether  any- 
thing beyond  a  rough  calculation  for  all  the  wants  of  the  army 
can  ever  be  framed.  Say  that  a  force  of  30,000  men  is  ordered 
to  embark  on  a  hostile  expedition,  and  the  question  is  put  to  the 
Medical  Department  what  strength  of  carriers  of  woimded,  and 
what  amount  of  carriage  accommodation  for  the  sick  and  wounded, 
are  required  to  accompany  the  force  to  provide  for  the  casualties 
which  may  be  expected  to  take  place  from  disease  and  conflict 
with  the  enemy,  on  what  basis  is  the  answer  to  be  framed  ?  An 
answer  at  all  approaching  to  accuracy  can  only  be  furnished  after 
information  is  given  which  the  military  authorities  will  probably 
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decline  for  strategical  reasons,  or  be  unable,  to  furnish.    The  men    Chap,  ni, 

of  the  Army  Hospital  Corps,  whose  duty  it  is  to  pick  up  the   

wounded  on  the  field  and  to  carry  them  on  stretchers  to  the  field 
hospitals,  are   also  the  men  who  attend  upon  the   sick  and 
wounded  in  the  military  hospitals.    But  it  is  not  possible  to  sav 
i;ow  many  hospitals  will  be  estabhshed  along  the  line  of  operations 
of  an  army  when  the  very  line  which  the  army  may  follow,  like 
the  numbers  who  may  fall  sick,  is  dependent  upon  a  mass  of  cir- 
cumstances the  degree  of  potency  of  not  one  of  which  can  be  told 
beforehand.    The  fatigue  to  be  endured,  the  loss  of  rest,  insuffi-  Variations  in 
ciency  of  shelter,  exposure  to  vicissitudes  of  temperature,  to  of 
miasmata,  the  occurrence  of  epidemics,  and  other  influences  affect  ^^^^^^^^ 
the  ratios  of  sickness  and  the  numbers  of  hospitals  necessary  ;  and 
for  every  hospital  established  a  number  of  men  of  the  Array 
Hospital  Corps  wiU  be  required  whose  services  may  have  been 
reckoned  upon  for  the  removal  of  the  wounded  from  the  field  of 
action.  ^  On  the  very  field  of  action  itself  the  proportion  of 
casualties  is  found  to  vary  so  much  in  different  battles  that  it  is 
hard  to  form  an  estimate  of  the  amount  of  transport  and  trans- 
porters that  will  be  required  for  any  particular  engagement.    It  is  Variations  in 
not  an  easy  matter  to  ascertain  with  even  an  approach  to  accuracy  proportion 
tlie  number  of  casualties,  including  wounded  and  killed,  which  have  i° 
hitherto  occurred  in  particular  battles  ;  and  it  is  still  more  difficult 
to  arrive  at  a  knowledge  of  the  number  of  the  wounded  who 
required  to  be  carried  to  the  field  hospitals  for  treatment.  On 
reference  to  the  principal  battles  of  the  present  century  it  is 
remarkable  how  frequently  it  is  difficult  to  obtain  information 
beyond  the  general  fact  that  of  a  given  number  of  troops  such 
another  given  number  were  "killed  or  wounded;"  and  equaUy 
remarkable  how  discordant  the  accounts   of  these  particular 
numbers  are  in  the  records  obtained  from  different  sources* 
Again,  the  difficulty  is  increased  on  account  of  the  numbers  of  Not  onlv  the 
the  wounded  of  the  vanquished  force  left  on  the  field,  who  equally  fasua£  of  a 
nave  to  be  transported  for  care  and  treatment  with  those  of  the  ^^torious  army 
conquerors.    This  difficulty  wiU  in  part  be  removed  if  the  terms  ^JlS bytSf " 
ih       rj^^^"^®"!"^"  °*  August  1864  are  carried  into  effect;  for,  by  conquered,  re- 
the  articles  of  tins  treaty,  it  is  provided  that  wounded  prisone/s  q^^^^e  hospital 

Swr'  u'l^''^'''  "1'  ^^'^  '^^'^  ^"^^  treatment  to  the  countries  to 
^^hlch  they  belong,  or  surgeons  and  attendants  belongino-  to  their 
own  country  may  be  left  with  them  to  provide  fo  "thdr  wan  s 
witnout  being  subject  to  the  risks  and  penalties  attached  to  prisoners 

tvJ^ir^'^  convenient  mode  of  proceeding  appears  to  be  first  to 
wounded  which  is  required  to  meet  the  wants  of  the  army  actually 

*       Appendix,  Note  2. 

^^Ld^VZ'^lnclo.'r^^^  to  this  wk,  as  the  pvo.ision,  con- 

succeedingr;£jta^:^--^7;y^^^^^^  on  .hich  this  and  the 

22014, 
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The  sick  trans- 
port -with  the 
active  part  of 
an  army. 


The  sick  trans- 
port for  the  use 
of  the  troops 
separated  from 
the  army  by 
disabilities. 
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in  the  field,  the  amount  of  transport  which  is  likely  to  be  required 
at  all  times  with  a  force  prepared  and  likely  to  have  to  engage 
with  an  enemy ;  and,  secondly,  to  ascertain  the  amount  which  will 
probably  be  necessary  to  meet  the  wants  of  the  hospitals  and  con- 
voys of  sick  and  wounded  in  rear  of  the  army.  The  former  may 
be  desio-nated  the  special  ambulance  transport  of  the  active  part^  of 
the  army  ;  the  latter  the  general  hospital  transport  for  the  portion 
which  has'  become  separated  from  the  active  part  by  disabilities. 
This  special,  and  this  general,  transport  should  be  regarded  as 
distinct  from  each  other,  and  estimated  for  accordingly.  As  to 
the  first  of  these  two  estimates,  it  is  obvious  that  whatever  pro- 
portion of  transport  may  appear  to  be  necessary  for  the  first  battle 
of  a  campaign  will  equally  be  necessary  for  a  second  battle.  It 
the  strength  of  the  combatants  be  reduced  by  battle  the  amount 
of  transport  will  probably  be  reduced  at  least  in  the  same  ratio  by 
injuries  and  accidents  ;  and  if  this  do  not  happen  the  strength  of 
the  combatants  which  has  been  thus  reduced,  will  probably  be 
afterwards  recruited  by  reinforcements,  when  the  same  proportion 
of  transport  will  remain  necessary  as  was  required  at  starting,  ihe 
wants,  therefore,  of  the  wounded  who  have  resulted  from  the  first: 
eno-ao-ement,  and  who  have  been  removed  to  depots  in  rear,  must; 
be  separately  provided  for;  the  transport  which  may  have  left  thej 
front  in  order  to  convey  them  to  the  rear  will  return  to  the  army,, 
so  as  to  be  with  it  in  case  of  further  engagements.  Thus  whiles 
the  special  transport  with  the  active  force  will  have  a  constantt 
ratio  to  the  fighting  force,  the  proportion  of  general  hospitall 
transport  necessary  will  be  a  constantly  variable  quantity. 

The  calculations  required  to  form  an  estimate  of  the  wants  off 
the  army  in  the  field  wiU  obviously  be  simpler  than  the  calculations 
for  the  provision  necessary  to  meet  the  wants  of  the  hospitals  and 
convoys  in  rear;  for,  subject  to  fluctuations  as  the  wants  of  thet 
army  itself  may  be,  these  fluctuations  are  not  Hkely  to  be  nearly  sod 
great  as  those  connected  with  the  hospitals  and  sick  m  rear,  because^ 
the  sources  of  variation  are  less  numerous. 

Unfortunately,  as  it  seems  to  me,  the  distinction  !  have  indi-; 
cated  between  the  ambulance  and  the  general  hospital  transport 
does  not  appear  to  have  been  made  in  the  calculations  hithertc 
formed  on  this  subject.  The  transport  for  the  army  m  front,  ana 
for  all  its  dependencies  in  rear,  have  been  included  together  m 
one  and  the  same  calculation  ;  a  general  reserve  being  recom. 
mended  to  supply  deficiencies  in  any  part  of  the  Ime  from  from 
to  base. 

Section  II.— Pakticular  Estimates  of  Sick  Teanspoe: 

FOR  USE  WITH  AeMIES  ON  ACTIVE  SERVICE. 

Dr  Millingen,  guided  by  very  extensive  experience  in  the  wai 
of  the  early  years  of  the  present  century,  pubhshed  the  foUomn] 
calculations  on  this  subject :— 


Estimate  of  Side  TmnsiJort  hy  Dr.  Millingen. 


67 


"  The  most  able  speculations  I  have  met  Avith/'  he  writes.    Chap.  III. 

agree  in  calculating  at  the  commencement  of  an  active  campaign  ^  ~~T 

one  tenth  requiring  hospital  treatment,  and  one  fifth  subsequently  calculations^.^ 

standing  in  need  of  removal  to  the  rear  during  its  progress.  the  subject  of 

"  The  means  of  transport  for  the  sick  and  wounded  will  consist  ^^^^  liospital 
^£  transport. 

"  1.  Two  improved  spring  wagons  for  each  brigade. 
"  2.  One  long  car  to  each  battalion. 

"  3.  Bearers  (stretchers)  upon  the  plan  of  Baron  Percy's,  in  the 
proportion  of  one  to  every  two  privates  of  the  hospital 
corps. 

"  Thus  we  shall  suppose  a  division  of  10,000  men,  divided  into 
four  brigades,  and  formed  of  15  battaUons,  would  take  the  field 
with — 

"  8  spring  wagons. 

"15  regimental  long  cars. 

"  100  stretchers." 

The  number  supposed  to  be  carried  in  the  spring  wagons  is  not 
mentioned,  but  they  appear  to  have  been  intended  for  four  men  in 
a  recumbent  position.  The  regimental  long  cars  are  calculated 
to  move  to  the  rear  from  10  to  12  men  sitting. 

In  addition  to  the  above  divisional  detail  of  transport  "  a  reserve 
"  park  of  spring  wagons  and  long  cars,  in  the  proportion  of  two 

of  the  former  by  division  and  two  of  the  latter  by  brigade,  should 

move  in  the  rear  of  head-quarters,  under  the  immediate  eye  of 
«  the  field  inspector  and  commanding  oflficer  of  the  hospital  corps 
"  for  the  purpose  of  replacing  deficiencies  and  assisting  in  the 
"  evacuation  of  the  field  hospitals."  Dr.  Millingen  adds  in  a  foot- 
note that  "  the  strength  of  this -reserve  must  vary  accordino-  to  the 
"  nature  of  military  operations ;  and  if  the  march  of  an  army  is  to 
be  of  considerable  length,  requiring  the  establishment  of  many 
«  intermediate  passage  hospitals,  the  means  of  transport  in  the 
"  rear  must  be  increased." 

Supposing  the  amount  of  transport  thus  estimated  to  be  all  pre- 
sent on  the  field  on  the  occasion  of  an  engagement  with  the 
enemy,  it  is  evident  that  100  wounded  could  be  removed  at  the 
same  time  by  the  100  stretchers  from  the  ground  to  the  position 
where  the  brigade  spring  wagons  and  regimental  cars  were  in 
readiness  to  receive  them ;  and  that  these  conveyances,  with  the 
addition  of  the  divisional  reserve  wagons  and  cars,  making  in  all 
10  spring  wagons  and  23  long  cars,  would  be  capable  of  carrying 
about  2/0  at  a  time  to  the  field  hospitals,  or  2-^\  per  cent,  of  thi 
combatants.    The  time  occupied  in  the  transport  would  of  cour=e 
vary  according  to  the  nature  and  extent  of  the  ground  moved  over 
by  the  combatants,  and  the  position  of  the  several  lines  of  surgical 
assistance.    Supposing  the  wounded  requiring  removal  to  be  at 
an  average  of  about  10  per  cent.,  10  journeys  would  be  required 
lor  the  men  of  the  Army  Hospital  Corps  who  were  engaged  in 
assisting  the  wounded  from  the  field,  and  about  four  journeys  for 
the  wheeled  conveyances. 

E  2 
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  Medical  Kef>"ulations  to  battalions,  brigades,  and  divisions  is  the  same 

SnsXthe'^late  ^^''^^  recommended  by  the  late  Director-General  T.  Alexander, 
Director-Gene-  in  a  memorandum  concerning  ambulance  conveyance  furnished  by 
ral  Alexander  to  the  Royal  Commission  for  inquiring  into  the  sanitary  state 
on  this  subject.      ^^^^  ^^^^^^^       ^^.-^^^^^^         j>-g|j^  jjo^   Sydney  Herbert  was 

president.  The  memorandum  is  piiblished  in  the  ai)penclix  to  the 
evidence  taken  by  the  Commission.  The  concluding  paragraph 
of  the  document  states,  with  regard  to  the  scale  of  transport  above 
described,  that  it  is  "  the  minimum  of  transport  compatible  with 
"  efficiency,  capable  of  expansion,  but  not  of  contraction ;  and 
"  drawn  up  with  reference  not  merely  to  the  wants  of  the  medical 
"  department,  but  to  facility  of  transport  with  an  army  moving  in 
"  the  field,  and  to  the  numerous  requirements  of  other  branches  of 
"  the  service,  transport  for  which  must  be  supplied  as  well  as  for 
«  the  medical."^ 

Principles  on       It  will  be  useful  to  mention  the  principles  on  which  the  trans- 
wWch  the  pro-  p^^,^  f^y.  ^j^g  ^{f,-^  and  wounded  has  been  ordered  by  existing 
tonsportTn  the  regulations  to  be  provided  in  the  event  of  war,  and  to  explaha  the 
Medical  Regu-  authorized  manner  of  proceeding  to  obtain  this  provision.  The 
lations  has       letter  from  the  chau-man  of  the  committee  appointed  to  draw  up 
been  arranged,  ^.g^-g^^j  regulations  for  the  army  medical  service,  addressed  to  the 
Secretary  of  State  for  War,  and  dated  9th  July  1858,  Avhich  is 
inserted  at  the  beginning  of  the  code  of  Medical  Regulations  for 
the  purpose  of  explaining  the  nature  and  objects  of  the  changes 
introduced  by  them,  contains  the  following  passages  in  reference 
to  this  subject: —  _  . 

"  The  experience  of  the  late  war  having  proved  that  the  existmg  • 
method  of  equipping  and  supplying  field  hospitals  is  defective,  we  = 
have  endeavoured  to  remedy  this  great  evil  by  drawing  up  a  new  • 
set  of  regulations  for  field  hospitals. 

"At'pr^^^^^t  *  *  *  the  Army  Medical  Department  may  • 
or  may  not  have  transport  for  the  sick  and  wounded  and  for  thes 
hospital  stores.  In  a  case  where  humanity  would  suggest  that: 
the  greatest  prudence  and  forethought  should  be  exercised  ini 
alleviating  human  suffering,  the  necessities  of  the  sick  and  wounded  I 
are  left  subject  to  the  ordinary  accidents  and  contingencies  of  the? 

field.  ,  , 

"  We  propose,  therefore,  that  m  future,  when  an  army  takes  the 
field  *  *  *  a  fixed  amount  of  transport  for  sick  and  wounded 
and  for  the  mihtary  hospitals  shall,  on  the  requisition  of  the  Di- 
rector-General, be  placed  at  the  disposal  of  the  principal  inedicul 
officer,  to  be  added  to  on  the  requisition  of  the  medical  officer,  so 
far  as  the  exigencies  of  the  service  may  permit,  in  case  of  unforeseeu 
deficiency. 

*  See  Appendix  to  evidence  taken  before  the  Commission  appointed  to  inquire* 
into  the  regulations  affecting  the  sanitary  condition  of  the  army,  &c.   London,  lSo8,v 

^'  t  The  asterisks  indicate  omissions  of  sentences  not  having  reference  to  ambulance-- 
transport. 
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"  We  have  in  the  same  Kegulatlons  required  that  when  an  army     Cjiap.  III. 
takes  tlie  field  in  time  of  Avar,  field  hospital  equipments,  in  the  — 
proportions  laid  down  for  a  battalion,  brigade,  and  division,  shall 
accompany  the  troops,  and  we  have  further  required  that  whenever 
a  regiment  embarks  for  the  field  its  scale  of  hospital  equipments 
shall  be  embarked  with  it." 

The  nineteenth  section  of  the  regulations  referred  to  in  the 
previous  extracts  defines  the  administrative  arrangements  for  ])ro- 
viding  the  transport  for  the  carriage  of  the  sick  and  wounded  in 
detail.  Each  regiment  of  850  men  on  embarkinn;  for  the  field  is 
to  take  among  its  equipment  one  ambulance  car,  capable  of  carry- 
ing six  or  eight  men,  and  14  stretchers,  to  be  drawn  by  two  mules. 
Provision  is  thus  made  for  the  carriage  of  from  36  to  48  sick, 
with  a  division  of  six  regiments  ■=  5,000  men. 

Independent  of  tliis  supply  of  transport  derived  from  the  batta- 
lion equipment,  it  is  ordered  that  the  Director-Genenil  shall  in 
time  of  w^ar  make  requisition  for  a  certain  amount  of  wheel  and 
other  means  of  transport,  and  that  this  amount,  subject  to  the 
approval  of  the  ofiScer  commanding  the  forces,  shall  be  allowed  for 
the  fixed  and  exclusive  use  of  the  medical  wants  of  the  army  in 
the  field.  This  transport  is  to  be  in  charge  of  the  Military  Train, 
arid  is  to  be  distributed  by  the  principal  medical  officer  of  the 
army,  in  communication  with  the  officer  commanding  the  Military 
Train,  in  such  manner  as  he  may  judge  to  be  requisite  for  the 
service,  and  in  accordance  wdth  the  necessities  of  particular  parts 
of  the  army.  When  a  force  is  detached,  such  cacolets  and  litters 
to^be  sent  with  it  as  the  principal  medical  officer  may 
direct.* 

Although  the  precise  amount  of  ambulance  transport,  wheel  or 
other,  to  be  allowed  to  the  medical  department  of  an  army  on 
taking  the  field  is  not  laid  down  by  the  regulations,  but  is  left  to 
be  decided  by  the  Director-General,  who  will  form  his  judgment 
m  each  case  according  to  the  probable  exigencies  of  the  campaio-n, 
the  nature  of  the  country  expected  to  be  the  seat  of  war,  and 
other  circumstances,  and  make  requisition  accordingly  ;  still  the 
regulations  indicate  the   transport   which  would  be  necessary 


spvpr^^  '  F'J^  ^""^  ^PP'^^'  *°  ^«  ^^'"^  a  misconstriiction  of  the 

officer  of thl  the  code  of  army  medical  regulations,  that  a  distinguishod 

« w  .1,    .      '"''^''^^i  ^'ll'^^t^i^^t  has  published  that  provision  is  made  by  them 

'/  ^  T  ^ff'-^^tives."    If  that  were  the  only  'provision  he 

"  ev  nro   f  jr  !°         '  sick  transport^'J^that  in  the 

event  of  a  yar  with  a  vrestern  nation  disasters  must  occur,  unless  a  great  and 

r^^r^\7^''^l  l^^^''  '""^^  ^  circumstance  takes  place."  Army  Hyli^ne^  bv  C  A 
Gordon,  M.D.,  C.B.,  Deputy  Inspector-General  n  isn     Tl„.  ft  f  '  ^  r 

to  thp  ro,T„u+;  „  -^ii,  -Ji-i-v-Lui  vjtuciai,  p.  loj.    nm  truth  IS  that,  according 

he  use  of  tho  XI'     Y  transport  which  may  be  fixed  to  be  appropriated  to 

heir  neceiitlf^,'^^^^  of  an  army  on  taking  the  field  be  not  adequate  to 

GenerThf-     ;      deficiency  must  be  due  to  one  of  two  causes  ;-either  the  Director- 

the  S,,,?  "°  sufficient  amount  of  transport,  or  the  supply  of 

t  is  tTdec  de  r''^  ^'"^^  sanctioned  by  the  authorities,  whose  pSvfnce 

10  aecide  how  far  hm  requisitions  can  be  complied  with. 
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for  the  conveyance  of  a  certain  rate  of  Bick  in  the  following 
article  :* — 

"  Assuming  the  sick  required  to  be  carried  at  the  rate  of  5  per 
cent.,  the  following  transport  will  be  necessary  for  a  division  of 


Allotment  of 
transport  in 
the  Army 
Medical  Eegu-  5,000  men  : — 
lationg. 


"128  sick  in  16  carts,  8  in  each. 
122  sick  in  cacolets  or  litters. 


250  sick. 


or 


"  126  sick  in  21  carts,  6  in  each. 
124  sick  in  cacolets  or  litters. 


250  sick." 

As  the  regimental  ambulance  carts  are  calculated  to  carry  48 
or  36  sick,  according  as  they  are  made  for  the  conveyance  of  eight 
or  six  each,  the  transport  left  to  be  required  by  the  Director- 
General  on  the  average  named  above,  would  be  for — 
80  sick  in  10  carts,  8  in  each  cart. 

122  sick  in  61  pairs  of  cacolets  or  htters,  carried  by  61  mules. 


202  sick  (202  +  48  =  250  sick). 

or 

90  sick  in  15  carts,  6  in  each  cart. 
124  sick  in  62  pairs  of  cacolets  or  litters,  carried  by  62  mules. 

214  sick  (214  +  36  =  250  sick). 

At  the  same  time  that  this  indication  is  given  the  regulations 
state  that  some  carts  or  spare  mules  would  be  required  to  remove 
the  knapsacks  of  the  men  carried  in  cacolets,  so  that  they  might 
not  be  separated.  The  knapsacks  of  the  men  carried  on  the  mule 
litters  and  m  the  carts  could  be  carried  with  them.  The  regula- 
tions also  state  that  in  the  event  of  the  Director-General  not 
having  made  requisition  for  sufficient  transport  to  meet  any 
emero-ency  occurring  in  the  field,  then  the  principal  medical  officer  • 
with^the  army  should  make  a  requisition  for  the  necessary  addi- 
tional transport  on  the  Quartermaster-General.  The  16  or  21 
carts  mentioned  above  in  the  calculated  transport  for  sick  at  the 
rate  of  5  per  cent,  would  furnish  224  or  294  stretchers  respectively 

for  hand-carriage.  ^ 

The  calculations  regarding  sick  transport  m  the  Medical  Kegula- 
tions  also  closely  accord,  so  far  as  the  proportion  of  transport  tc 


1 


*  MpA  Rees  p  76.  In  Inspector- General  Alexander's  memorandum  concerning: 
ambulance  conveyance  this  passage  is  differently  wded  ;  thu^,  "AmbiUance  con-- 
.^Teyances  forthcoming  .vhen  requisite  m  P/^P^^V^^^f^JyX  ^^^^^^ 
«  of  strength.  One  half  might  he  conyeyed  on  wheeled  carriages,  and  the  othcri 
"  half  in  cacolets  or  litters."    Appendix,  op.  cit.,  p.  473. 
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streno-th  is  concerned,  with  the  recommendations  made  by  Sir  John     Chap.  III. 

Hall,  before  the  Commission,  which  may  also  be  found  published 

in  the  Appendix  to  the  Evidence.* 

Sir  John  Hall  stated  the  following  quantity  of  transport  to  be  Sir  John  Hall's 

necessary  for  a  division  of  10,000  men :—  ^^^^^  on  the 

,  o  ,  1  .  •  u  HO  amount  of  Sick 

13  two-mule  cars  to  carry  six  men  each  78  men.         transport  requi- 

12  four-mule  wagons  to  carry  eight  men  each    96    „  site  for  an 

13  one-mule  Maltese  carts,  fitted  with  box  S^'"^^^ 
litters    -  -  -  -  -    26  ,, 

100  pairs  of  cacolers  -  -  -  -  200  „ 

50  pairs  of  mule  litters       -  -  -  100  „ 


500  „ 

This  therefore  was  calculated  to  provide  transport  for  sick  and 
wounded,  independent  of  stretchers,  available  at  one  and  the  same 
time,  at  the  rate  of  5  per  cent,  of  the  whole  strength. 

Sir  John  Hall  also  agreed  in  considering  that  each  regiment 
should  be  provided  with  a  two-mule  car  to  be  at  the  disposal  of 
the  surgeon  of  the  regiment.    The  two-mule  cars  in  the  above  list 
were  designed  for  this  purpose.    He  also  proposed  that  each  regi- 
ment should  have  in  addition  one  mule  with  a  pair  of  cacolets,  and 
another  mule  with  a  pair  of  litieres ;  and  that  a  spare  pair  of  each  of 
these  conveyances  should  also  be  carried  iu  the  regimental  surgical 
equipment  cart,  to  be  employed  iu  case  of  an  emergency  by  sub- 
stituting them  for  the  pair  of  surgical  panniers  and  pair  of  water 
skins  carried  by  two  other  mules  with  each  regiment.    The  rest 
of  the  transport  equipment  enumerated  in  the  divisional  scale 
above  given  was  to  be  under  the  immediate  control  of  the  priu- 
cipal  medical  officer  of  the  division,  subject  however,  like  the  regi- 
mental transport,  to  the  direction  and  disposal  of  the  principal 
medical  officer  of  the  whole  army,  the  care  of  the  animals  and  the 
discipHne  of  the  drivers  and  conductors  beino;  under  the  Military 
Train.t  ^ 
^  We  find,  as  we  might  expect,  that  a  rather  larger  proportion  of  Amount  of  sick 
sick  transport  than  that  recommended  by  Sir  John  Hall  or  Direc-  transport  allot- 
tor-General  Alexander  is  provided  for  the  French  troops  on  Fr^ench^egu- 
ordmary  active  service  in  Algeria.    In   that   country  all  the  lations  to 
materials  of  a  given  force  have  to  be  transported  on  the  backs  of  ^*"°?P^  i° 
mules,  as  well  as  the  sick  and  wounded  troops.    In  the  case  of  a 
distant  expedition,  in  which  the  troops  are  detached  from  com- 
munication with  any  base,  for  periods  calculated  at  about  thirty 
days,  it  becomes  very  important  that  sufficient  means  of  sick 
carriage  should  be  always  at  hand  for  use,  and  we  then  find  that 
the  proportion  is  still  further  increased.    The  following  is  the 
regulated  amount  of  staff,  and  material  for  transport,  of  the  active 
ambulance  of  Africa  for  a  division  of  10,000  men,  when  the  troops 


*  Op.  cit.,  p.  470. 

t  Appendix,  &c.,  ante  cit.,  p.  471. 
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CiiAv.  III.    are  operatiiifi-  within  reach  of  ])ohits  where  the  sick  and  wounded 
can  be  transferred  to  hospitals  at  intervals  of  about  ten  dai/s : — 

Stqf. 

16  surgeons  and  dispensers. 

7  officers  of  administration. 
104  hospital  attendants. 

Transport  Materials. 

20  hand  litters. 
250  pairs  of  mule  chairs. 
24  pairs  of  mule  litters. 

It  will  be  seen  that  this  allotment  pro%ddes  means  of  carriage  for 
548  sick  or  wounded,  or  forty-eight  more  than  5  per  cent,  of  the 
force  exclusive  of  the  20  hand  litters  which  could  only  be  employed 
for  the  removal  of  the  wounded  for  short  distances.  But  if  the  troops 
are  acting  on  a  distant  expedition  and  are  likely  to  be  away  from 
any  station  at  which  sick  or  wounded  can  be  left  for  prolonged 
periods,  the  number  of  cacolets  is  ordered  to  be  increased  one-filth. 
In  case  of  an  accumulation  of  sick  or  wounded  beyond  this  pro- 
portion of  transport,  the  only  resource  would  be  to  obtain  and 
employ  some  of  the  means  of  conveyance  used  by  the  natives.* 

As  to  the  different  kinds  of  transport  which  have  been  named, 
there  can  be  little  doubt,  I  think,  that  the  plan  ultimately  adopted 
and  authorized  by  the  British  regulations  of  hmiting  the  fixed 
amount  of  regimental  transport  to  the  ambulance  car  and  stretchers 
is  the  best.  This  description  of  transport  must  be  always  necessary 
in  campaigning,  whether  on  the  march,  in  a  standing  camp,  or  in 
Mule  litters  and  any  other  position.  The  mule  cacolets  and  litters  are  not  calcu- 
cacolets  of       lated  to  be  of  much  use  to  troops  under  the  ordinary  circumstances 

?rtw,!fif  ^  of  marching,  though  valuable  near  a  field  of  action  and  m  places 
on  tne  j_nc  oi  iii  i  i  -      i  t 

mai-ch.  where  no  wheeled  transport  drawn  by  animals  can  go.    in  a 

standing  camp  the  animals  employed  on  the  line  of  march  in  trans- 
porting the  hospital  stores  can  be  turned  to  account  for  transport- 
ing the  sick.    It  is  in  this  way  that  provision  is  made  by  the 
regulations  for  meeting  the  exigencies  which  arise  under  these, 
as  under  most  other,  exceptional  circumstances.    The  ordinary 
number  of  mules  told  off  for  moving  the  regimental  and  divisional 
hospital  stores  and  carrying  the  field  medical  panniers,  would  of 
course  not  be  requu-ed  to  be  employed  in  this  particular  work  in  a 
standing  camp,  and  might,  under  such  circumstances,  be  well 
Hospital  store   made  available  for  the  removal  of  sick.    With  a  division  this  would 
transport  mules  amount  to  44  mules,  these  being  altogether  independent  of  the 
available  for     j^ules  specially  provided  for  carrying  cacolets  and  litters,  and  which 
inTstending     alone  would  be  avaHable  when  the  army  was  in  movement  before 
camp.  the  enemy  or  after  an  action.    Were  these  44  store-transport 

mules  forthcoming  for  the  sick-transport  service  of  the  division, 


*  "  Systeme  des  Ambulances  des  Armces  Fran9aise  et  Anglaise,"  par  M.  Boudin. 
Paris,  1855,  p.  38. 
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allowiiio-  those  for  the  panniers  to  be  employed  daily  in  bringing  Chap.  III. 
water,  wood,  &c.  for  the  hospitals,  there  woidd  remain  36  mules 
available  to  be  employed  constantly  in  the  transport  of  sick.  This 
would  give,  if  wagons  carrying  eight  patients  be  issued,  the 
means  of  movino;  144  sick  daily,  or  as  often  as  the  distance  to 
Avhich  the  sick  had  to  be  transported  would  permit ;  or  the  same 
number  could  be  carried  if,  in  addition  to  the  six  regimental  cars, 
24  pairs  of  cacolets  or  litters  were  issued  for  this  duty. 

This  supply  would  probably  be  sufficient  to  serve  all  the  ordinary 
hospital  transport  wants  in  a  standing  camp,  so  as  to  keep  the 
camp  hospitals  relieved  from  any  accumulation  of  patients.  The 
divisional  ambulance  mules  with  their  cacolets  and  litters  would 
during  this  time  remain  under  charge  of  the  Military  train,  and 
would  be  available  to  meet  any  emergency  which  the  fixed  esta- 
blishment above  named  was  not  adequate  to  meet. 

Section  III. — Conclusions  on  the  Plan  to  be  followed 

■    IN   MAKING  future  ESTIMATES    OF   SlCK  TrANSPOUT  TOR 

Armies  proceeding  on  Active  Service. 

From  all  that  has  been  stated  it  is  evident  that  a  provision  of 
sick  transport,  exclusive  of  stretchers,  about  equal  to  the  carriage 
of  five  per  cent,  of  the  combatant  force  at  starting  has  hitherto 
been  considered  to  be  a  right  proportion,  including  the  special 
transport  necessary  for  the  army  in  the  field,  and  the  general 
transport  for  the  sick  of  the  hospitals  in  rear.  But  in  case  of  the 
question  arising  in  future,  it  may  be  useful  to  consider  whether 
the  principles  on  which,  having  due  regard  to  economy  on  the  one 
hand,  and  the  necessities  of  the  sick  and  wounded  on  the  other, 
the  investigations  into  the  amount  of  sick  transport  necessary  for 
an  army  have  hitherto  been  conducted  may  not  be  modified  with 
advantage,  and  the  calculations  rendered  more  precise.  These 
enquiries  will  probably  be  capable  of  being  made  with  greater 
approach  to  accuracy  hereafter  than  they  ever  could  have  been 
made  heretofore,  owing  to  the  greater  attention  which  is  now  being 
given  to  obtaining  and  recording  accurate  statistics  of  the  results 
of  war.* 

The  following  seems  to  be  the  best  plan  on  which  such  attempts 
to  determine  the  proper  amount  of  sick  transport  for  any  intended 
campaign  can  be  made  :  — 

The  casualties  of  recent  campaigns  must  be  examined  and  the  The  medical 
experience  gained  in  them,  both  as  regards  the  numbers  of  reg'^ts^or^e 
wounded  in  battle  and  the  average  ratio  of  sick  to  strength  during  most  recent 
the  whole  periods  of  such  campaigns,  be  carefully  noted.   The  issues  campaigns  to 
  be  investigated. 

*  The  statistics  of  the  Crimean  -war  have  no-w  been  completed  by  the  admirable 
vork  of  Dr.  Chenu,  and  there  is  every  reason  to  expect  even  still  more  accurate 
information  regarding  the  results  of  the  Italian  campaign  of  1859,  and  the  French 
campaigns  in  Mexico  and  Cochin  China  before  long  from  the  labours  of  the  same 
indefatigable  statist.  The  medical  and  surgical  results  of  the  late  war  of  the  RebeU 
lion  in  the  United  States  are  also  in  course  of  publication  in  full  detail  under  the 
direction  of  Surgeon- General  Dr.  33anies.  It  is  hoped  that  equally  con-ect  infonna- 
tion  -will  in  a  short  time  be  available  respecting  the  Prussian  campaign  of  1866. 
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of  this  examination  will  form  the  bases  of  the  future  calculations. 
As  a  general  rule,  the  most  recent  campaigns  should  be  chiefly  in- 
vestigated, because  in  them  we  may  reasonably  expect  to  find  the 
conditions  which  are  likely  to  be  repeated  in  future  campaigns ; 
but  if  the  country  over  which  the  active  operations  of  the  army 
are  to  extend  be  known,  then  the  investigation  should  particularly 
be  made  into  campaigns  which  have  previously  taken  place  in 
the  same  country,  allowance  being  made  for  the  effects  of  altered 
weapons  and  the  advantages  to  be  gained  from  the  improved 
state  of  sanitary  and  other  science  of  modern  time.  The  trans- 
port which  may  have  been  required  to  meet  the  casualties  occa- 
sioned by  battles  or  by  sickness  in  the  active  part  ol'  each  army 
under  observation,  should  be  separated  from  that  which  was 
necessitated  by  the  requirements  of  the  invalided  portion  of  the 
army  and  the  general  hospital  service  in  rear,  and  an  average 
taken.  In  this  way  a  standard  proportion  of  the  attendance  and 
ambulance  transport  likely  to  be  necessary  for  an  army  about  to 
start  on  active  service,  to  remain  with  it  or  in  its  immediate  neigh- 
bourhood, may  be  deduced,  and  this  should  be  the  proportion  to 
accompany  the  force  at  starting. 

For  every  fresh  body  of  troops  despatched  to  increase  the 
fighting  strength  of  the  army  operating  in  the  field,  not  bodies 
sent  only  to  replace  losses  in  the  original  strength,  a  corre- 
sponding increase  in  the  number  of  attendants,  bearers,  and 
transport  materiel  should  be  despatched  also,  so  as  to  maintain 
them  at  their  original  standard.  After  all,  when  recommendation 
on  the  subject  is  made,  it  should  be  plainly  stated  that  the  calcu- 
lation is  only  an  approximate  one,  and,  therefore,  to  meet  defi- 
ciences,  that  a  reserve  force  of  hospital  bearers  and  store  of 
ambulance  transport  should  be  held  in  hand  ready  to  meet 
casualties  which  had  not  been  anticipated  in  the  calculation,  as 
well  as  to  replace  losses  and  disabilities  among  those  already  sent, 
so  as  to  keep  up  the  standard ;  the  standard  should  especially  not 
be  permitted  to  sink  as  regards  the  army  in  front,  for  it  will  be 
the  most  difficult  to  reach  in  case  of  sudden  emergency.  This 
reserve  should  be  partly  kept  at  the  general  hospital  at  the  base 
of  operations,  and  partly  at  the  training  depot  in  England. 

The  transport  wants  of  the  sick  in  the  general  hospitals  along 
the  line  of  operations,  and  of  the  general  hospital  at  the  base, 
would  still  have  to  be  provided  for.  As  already  mentioned,  the 
proportion  of  general  hospital  transport  required  will  vary  with 
the  circnmstances  of  each  occasion,  and  must  be  estimated  accord- 
ingly. The  means  of  arranging  to  meet  the  needs  for  transport 
along  the  line  of  military  operations  will  be  greatly  facilitated  if 
the  use  of  vehicles  common  to  the  commissariat  and  medical  de-' 
partments  be  considered  admissible,  but  this  is  a  subject  which 
will  be  discussed  hereafter. 
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CHAPTER  IV. 


ON  THE  PROPER  POSITIONS  OF  WOUNDED  MEN 
DURING  THE  ACT  OF  TRANSPORTATION, 
WITH  SOME  REMARKS  ON  THEIR  REMOVAL 
BY  BEARERS  WHEN  NO  CONVEYANCES  ARE 
AT  HAND. 


Before  proceeding  to  consider  the  various  kinds  of  conveyances  Chap.  IV. 
whicli  have  been  either  proposed  for  use  in  carrying  disabled  soldiers, 
or  are  actually  employed  for  that  purpose,  some  few  general  remarks 
appear  to  be  necessary  respecting  the  positions  most  suitable  for 
the  wounded  themselves  during  the  act  of  removal,  having  due 
regard  to  their  safety,  comfort,  and  the  prevention  of  aggravation 
of^the  injuries  which  they  have  sustained ;  for  on  the  nature  of 
these  positions,  it  may  be  presumed,  will  depend  to  a  certain 
extent  the  forms  of  the  vehicles  designed  for  their  transport.  It 
wiU  also  be  useful  to  add  in  this  chapter  some  observations  on 
the  circumstances  of  wounded  men  who  do  not  require  transpor- 
tation, or  who  are  able  to  make  their  own  way  for  a  limited 
distance  without  being  carried ;  and  lastly,  to  consider  the  manner 
in  which  hospital  orderlies  can  most  efficiently  render  assistance 
to  other  wounded  men  who  are  unable  to  march  alone,  but  who 
are  not  so  far  disabled  that  either  litters  or  wheeled  carriages  are 
absolutely  required  for  their  safety,  or  who,  although  requiring 
such  conveyances,  are  unable  from  accidental  circumstances  to 
obtain  them. 

Section  I. — Positions  op  Wounded  Men  during 
Transportation. 

It  is  with  reference  to  recent  wounds  that  it  is  chiefly  of  Positions  of 
importance  in  these  remarks  to  consider  the  position  proper  for  -founds' 
patients  during  transportation.    It  may  be  that  the  patients  have  during  trans- 
only  to  be  carried  a  very  short  distance  from  the  place  where  they  portation. 
have  received  their  injuries,  to  the  place  appointed  as  the  first  line 
of  surgical  assistance.    Even   under   these   circumstances  the 
jyosition  in  which  a  wounded  soldier  is  carried  may  have  an 
important  influence  on  his  present  safety  or   future  welfare. 
But  the  question  becomes  greatly  more  important  when  a  i-ecently 
wounded  man  has  to  be  carried  a  long  distance,  such  as  one  or  two 
miles,  for  his  primary  treatment,  and  still  more  so,  when,  as  not 
unfrequently  happens,  the  transport  occupies  several  days  before 
the  hospital  to  which  the  patient  has  to  be  sent  for  his  secondary 
and  prolonged  treatment  can  be  reached. 
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Chap.  IV. 

Ambulance 
conveyances 
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structed for 
patients  in 
either  a  recum- 
bent or  sitting 
position. 


The  recumbent 
position. 


Its  advantages 
to  men  severely 
wounded. 


Its  advantages 
in  case  of 
shock,  faint - 
ness,  &c. 


Kinds  of 
•wounds  which 
necessitate  a 
recumbent  posi- 
tion. 


Ambulance  conveyances,  whether  they  are  intended  to  be 
carried  by  bearers,  borne  by  animals,  or  are  of  the  wlieeled  kind, 
are  ordinarily  constructed  for  carrying;  wounded  men  in  one  of 
two  positions,  either  lying  down  at  full  length,  or  sitting.  Ex- 
perience has  shown  that  these  positions  meet  all  the  usual  require- 
ments of  wounded  men.  Some  light  field  hand-carriages  have  been 
designed  by  continental  surgeons  in  which  the  patients  are  carried 
half  sitting,  half  reclining,  and  which  do  not  admit  of  being  used 
for  either  a  wholly  recumbent  or  wholly  sitting  posture ;  but  they 
have  not  yet  been  brought  into  general  use ;  other  conveyances 
have  been  invented,  admitting  a  recumbent  position,  but  at  the 
same  time  capable,  by  means  of  mechanical  contrivances,  of 
assuming  a  form  suited  for  supporting  a  patient  in  a  semi- 
recumbent  posture. 

It  will  be  convenient  to  consider  the  nature  and  effects  of  these 
several  positions,  viz.,  1,  the  recumbent ;  2,  the  sitting,  and  3,  the 
semi-recumbent  position,  separately. 

2\ansportation  in  the  recumbent  position.  —  The  recumbent 
position  is  undoubtedly  the  best  position  in  which  to  place  all  men 
who  have  received  severe  wounds,  and  even  those  who  appear  to 
have  been  but  comparatively  slightly  hurt,  if  their  injuries  are 
complicated  with  faintness,  tendency  to  bleeding,  shock,  or  any 
other  constitutional  symptoms.  It  is  at  once  the  most  easy  and 
the  safest  posture  for  the  patient.  In  the  recumbent  posture  every 
part  of  the  body  is  equally  supported,  no  part  has  to  bear  the 
weight  of  another  part,  the  necessity  for  all  muscular  exertion 
ceases,  there  is  perfect  repose.  If  the  balance  of  the  circulatory 
system  has  been  disturbed  under  faintness,  from  the  effects  of 
chills,  or  from  any  other  cause,  it  is  the  position  most  favourable  for 
its  restoration.  If  heemorrhage  from  divided  vessels  has  been 
arrested  by  some  of  the  ordinary  natural  methods  through  which 
this  is  accomplished,  or  temporarily  stopped  by  the  accumulation 
of  coagulum,  the  horizontal  position  is  the  most  effective  for  pre- 
venting disturbance  to  these  favourable  circumstances,  by  doing 
away  with  the  need  of  moving  the  injured  parts,  and  by  lessening 
the  weight  of  the  column  of  blood  in  the  vessels  leading  to  them. 
Moreover,  it  is  the  posture  in  which,  during  the  act  of  transport, 
the  several  parts  of  the  body  are  subjected  to  the  least  amount 
of  concussion,  and  in  which  that  amount  of  shaking  which  does 
take  place  is  most  evenly  distributed  over  the  whole  frame  without 
shock  to  any  one  part,  from  the  tread  of  the  bearers  or  the  motion 
of  the  carriage,  provided  the  movement  be  judiciously  effected. 

Fracture  of  any  of  the  bones,  wounds  of  the  articulations,  of 
the  lower  extremity ;  severe  wounds  of  the  head,  chest,  or  abdomen ; 
and  generally  extensive  injuries  of  the  shoulder-joint,  usually  com- 
pletely disable  men  from  removing  themselves  for  help.  Such 
patients  should  always  be  transported  to  the  rear  in  a  horizontal 
postme.  If  the  means  of  conveying  them  in  this  manner  be  not 
at  hand  on  the  field  at  the  instant  of  need,  the  best  i)lau  is  to 
carry  them  temporarily  to  a  place  of  shelter  from  projectiles  until 
the  necessary  conveyances  can  be  obtained  for  their  use.  To 
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carry  such  patients  to  a  considerable  distance  in  a  sitting  position    Chap.  IV. 

would  inevitably  lessen  the  chances  of  recovery,  even  if  their   

condition  admitted  of  the  attempt  being  made. 

Essential,  however,  as  the  recumbent  position  is  for  patients  ^Economy  dio 
.  ^  .  1  11.  'j.   •    •    tates  that  tne 

labom-mg  under  certam  wounds,  and  advantageous  as  it  is  m  ^.^^j^j^j, 

ixlmost  every  description  of  recent  injury,  there  are  inconveniences  bent  convey- 
connected  with  it  when  considering  the  subject  of  providing  means  ariSiUed^as 
of  transportation  in  campaigning  that  cannot  be  overlooked.  The  practicable, 
recumbent  position,  as  a  matter  of  course,  involves  the  necessity 
of  a  greater  amount  of  space  being  appropriated  for  the  accom- 
modation of  a  given  number  of  patients,  and  consequently  causes 
a  greater  number  of  vehicles  to  be  required  for  them  than  would 
be  required  if  the  accommodation  to  be  provided  were  for  the 
same  number  of  patients  in  a  sitting  postm'e.  The  conveyance  of 
patients  in  a  recumbent  position,  moreover,  entails  ordinarily  more 
labour  on  attendants,  independently  of  the  increase  in  number 
from  the  increased  provision  of  conveyances  than  carriage  in  a 
sitting  position.  For  these  reasons,  as  patients  with  some  wounds 
can  be  nearly  as  well  transported,  so  far  as  their  injuries  are  con- 
cerned, in  the  sitting  as  in  the  recumbent  position,  a  certain 
amount  of  means  of  transport  in  a  sitting  posture  is  always  pro- 
vided, and  it  becomes  only  right,  for  the  sake  of  economy  on  the 
one  hand,  and  for  the  due  protection  of  patients  on  the  other,  to 
consider  and  determine  what  cases  are  applicable  to  transport  in  a 
sitting  posture. 

Transportation  in  a  sitting  -posture. — As  a  general  rule,  only  The  sitting 
those  patients  can  safely  be  carried  in  a  sitting  posture  whose  posture, 
wounds  or  injuries  are  of  a  comparatively  slight  nature.  With 
the  exception  of  wounds  of  the  foot,  wounds  of  the  lower  extre- 
mity usually  cause  this  mode  of  carriage  to  be  altogether  objec- 
tionable, esjjecially  if  they  are  complicated  with  injuries  to  some 
of  the  bones.  It  is  for  injuries  in  the  upper  part  of  the  body  that 
transport  in  a  sitting  posture  is  more  particularly  applicable. 

However  severe  a  wound  of  the  forearm  or  of  the  hand  may  be.  Wounds  for 
even  though  bones  are  fractured  or  a  considerable  part  of  the  ^^'^'^  ^ 
limb  carried  away,  when  no  hajmorrhage  is  going  on  and  when  the  pSus  suU- 
patient  is  strong  enough,  it  does  not  render  removal  in  a  sitting  able, 
posture  objectionable  in  any  respect.    The  wounded  extremity 
should  be  properly  shmg  and  supported  by  means  of  a  handker- 
chief, and  the  patient,  with  such  a  wound,  may  then  be  removed 
in  a  sitting  posture  almost  equally  as  advantageously  as  in  the 
recumbent  posture.    In  like  manner  uncomplicated  wounds  of  the 
head,  face,  and  upper  part  of  the  trunk,  if  they  are  unattended 
by  any  urgent  constitutional  symptoms,  offer  no  features  to  contra- 
mdicate  the  removal  of  the  soldiers  suffering  from  them  by 
transport  in  a  sitting  posture. 

_  The  circumstances  which  would  render  a  sitting  position  objec- 
tionable are  those  which  have  been  already  explained  to  necessitate 
renioval  in  a  recumbent  posture. 

^transportation  in  a  semi-recumbent  position. — In  this  position  The  semi-re- 
the  trunk  of  the  patient  is  raised  and  supported  at  a  certain  angle  "^^^"^^ 
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with  tlic  lower  part  of  the  body  and  lower  extremities ;  the  knees 
are  also  raised,  and  the  tliighs  bent  and  supported  at  an  angle 
with  the  legs.  This  position  of  the  lower  extremities  is  rendered 
necessary  when  the  trunk  of  a  recumbent  patient  is  maintained  in 
an  inclined  posture  for  two  reasons.  The  first  is  that  the  weight 
of  the  upper  part  of  the  body  tends  constantly  to  gravitate  down- 
wards, and  to  push  the  legs  onward ;  the  second  is  that  an  ex- 
tended, condition  of  the  thighs  and  legs  speedily  becomes  irksome 
when  the  body  is  so  raised,  probably  to  a  Certain  extent  from 
muscular  exertion  intended  to  resist  the  pressure  just  now  men- 
tioned. The  flexed  position  of  the  legs  removes  the  need  of  any 
such  efforts.  The  fixed  position  of  the  pelvis  and  thighs  as  they 
rest  against  the  mechanical  support  provided  to  sustain  them 
counteracts  the  pressure  and  tendency  to  descent  of  the  trunk ; 
all  feeling  of  need  for  muscular  exertion  is  taken  away,  and  as  the 
lower  limbs  are  everywhere  supported,  none  of  the  irksomeness  is 
experienced  which  would  be  felt  if  they  were  kept  extended. 

There  are  few  recent  injuries  for  which  a  whoUy  recumbent 
position  will  not  answer,  or  cannot  be  readily  made  to  answer,  the 
purposes  fulfilled  by  the  semi-recumbent  posture.  In  some  cases 
of  wounds  in  the  region  of  the  chest  a  semi-recumbent  posture  is 
very  desirable.  The  patients  are  troubled  with  so  much  feeling  of 
oppression  in  breathing  that  they  not  only  cannot  bear  to  remain 
in  a  wholly  recumbent  position,  but  they  require  the  back  and 
chest  to  be  very  considerably  raised  to  meet  their  wants.  At  the 
same  time  such  patients  will  be  quite  unable,  from  prostration  and 
other  causes,  to  remain  upright  or  bear  the  jolting  which  almost 
invariably  attends  removal  in  a  sitting  posture.  In  such  cases,  if 
the  lower  part  of  the  body  and  extremities  retain  a  horizontal 
direction,  as  on  an  ordinary  stretcher,  and  steps  have  been  taken 
to  raise  and  support  by  temporary  expedients  the  back  and  head 
of  the  patient  in  a  sufficiently  inclined  position,  then  the  inconve- 
nience will  not  unfrequently  follow  of  the  patient  rolling  over  to 
one  or  other  side,  not  to  mention  the  risk  which  has  already  been 
mentioned  of  his  slipping  down  toward  the  feet  of  the  stretcher, 
especially  if  the  ground  be  steep  or  much  broken.  A  support 
calculated  to  maintain  such  a  patient  securely  in  a  semi-recumbent 
posture  is  therefore  a  decided  advantage. 

These,  however,  are  special  cases,  and  even  in  these  cases  the 
inconveniences  referred  to  may  be  materially  lessened,  if  not  pre- 
vented altogether,  by  care  and  management  on  the  part  of  the 
bearers.  For  aU  ordinary  cases  of  wounds  it  is  obvious  that  nearly 
all  the  advantages  alleged  to  belong,  or  belonging,  to  a  semi-recum- 
bent position  can  readily  be  given  by  the  aid  of  piUows,  or  by  the 
use  of  other  substituted  means  of  support,  to  a  patient  placed 
recumbent ;  while  it  seems  equally  obvious  that  it  occasionally 
must  be  a  source  of  inconvenience,  whatever  may  be  the  nature  of 
the  injury,  not  to  be  able  to  place  a  patient  in  a  wholly  recumbent 
position  in  case  of  faintness  supervening  or  other  need. 

On  the  whole,  then,  it  may  be  said  as  regards  patients  recently 
wounded,  that  if  they  be  in  a  condition  which  unfits  them  for 
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walkino-,  or  for  being  carried  in  a  sitting  position,  and  if  tbe     CiiAr.  IV. 

transport  be  only  for  a  short  distance,  conveyance  in  a  recumbent  .  

posture  will  best  answer  their  requirements,  and  best  meet  any  ^.e^t'cSSrge. 

accidents  that  may  arise  incidental  to  their  condition.    If  a  wound 

be  of  such  a  nature  that  the  chest  requires  to  be  much  raised,_  this 

can  be  effected  by  means  of  a  knapsack,  great  coat,  or  the  addition 

of  any  other  temporary  support  properly  applied,  with  sufficiently 

good  results  for  the  occasion. 

Under  other  circumstances  than  those  above  named,  special 
consideration  is  required.  If  the  transport,  for  example,  be  for  a 
long  distance  and  in  a  wheeled  vehicle,  it  will  often  be  needful, 
or  at  any  rate  very  advantageous,  for  support  in  a  semi-recumbent 
posture  to  be  afforded  to  patients ;  and  that,  too,  more  firm  and 
fixed  than  can  be  obtained  from  temporary  appliances,  which  are 
Hable  to  be  shifted  under  the  jolting  of  a  carriage  while  in  motion. 
Here  the  different  effects  of  transport  in  wheeled  conveyances 
drawn  by  horses  over  rough  roads  as  compared  with  hand  carriage 
have  to  be  taken  into  account,  as  well  as  the  fatigue  which  attends 
a  long  journey,  especially  to  enfeebled  patients.  But  even  under 
these  circumstances,  having  regard  to  the  general  purposes  of 
ambulance  transport,  it  seems  desirable  that  all  such  doubly-inclined 
litters,  if  employed,  should  be  made  capable  of  being  lowered  into 
a  perfectly  horizontal  position  in  case  of  need. 

Section  II. — Practical  Provision  of  Ambulance  Con- 
veyance,  BASED    ON   THE   NUMERICAL   PROPORTION  OF 

Eecumbent  TO  Sitting  Transport  required  in  the 
Field. 

The  proportion  of  accommodation  required  for  recumbent  patients  Difficulties  in 
to  that  requu'ed  for  patients  able  to  sit  up,  becomes  a  matter  of     '^^y  of  Re- 
consideration when  ambulance  transport  has  to  be  provided.    It  is  ^^^n^of  dif- 
not  easy  to  define  with  exactness  what  the  proportion  is  which  ferent  kinds  of 
the  one  kind  of  accommodation  should  bear  to  the  other,  for  sick-transport, 
variations  in  the  relative  numbers  of  severely  and  slightly  wounded 
take  place  in  all  engagements.    From  what  has  been  already  said 
it  must  be  sufficiently  evident  that  it  is  very  important  in  the 
interest  of  the  sick  and  wounded  to  have  a  sufficient  supply  of 
conveyances  in  which  the  recumbent  position  can  be  assumed.  The 
difficulty  of  providing  proper  substitutes  for  litters  for  those  who 
are  dangerously  or  severely  wounded  in  the  head,  body,  or  lower 
extremities,  and  the  fact  that  many  men  whose  injuries  are  of  a 
less  serious  nature,  or  who  have  sustained  fractures  of  the  upper 
extremities,  either  from  weakness,  resulting  from  loss  of  blood,  or 
from  shock,  are  unequal,  for  some  time  at  least,  to  assume  the 
upright  position  without  risk,  have  been  already  referred  to.  Those  Patients  who 
of  the  wounded,  on  the  other  hand,  who  are  liable  to  be  removed  can  be  carried 
without  hann  in  a  sitting  posture  will  generally  be  able  to  find  ^"y^le  carried 
other  means  of  removal,  should  there  not  be  sufficient  sitting  con-  recumbent, 
veyarices  at  hand,  and  they  can  always  be  carried  in  a  recumbent 
position  if  there  are  spare  litters  available.    Could  the  necessities 
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of  the  wounded  ouly  be  consulted,  -were  it  not  for  the  unavoidable 
restrictions  of  bulk  nnd  Aveight,  and  the  other  strategical  circum- 
stances which  limit  as  far  as  possible,  in  all  armies,  the  supply  of 
conveyances  occupying  so  much  space  as  those  designed  for  carry- 
ing men  in  a  recumbent  posture,  the  proportion  of  carriage  for 
patients  in  a  sitting  position  would  be  proFjably  considerably  less, 
and  the  recumbent  considerably  greater,  than  it  usually  is. 

We  see  this  fact  illustrated  in  a  marked  manner  in  the  French 
service.  In  expeditions  in  Algeria,  owing  to  the  nature  of  the 
country  and  the  military  service,  it  is  felt  to  be  very  important  to 
reduce  the  bulk  of  sick  conveyances  as  much  as  possible,  and  at 
the  same  time  to  have  the  mules  available  for  other  transport,  such 
as  stores,  when  no  sick  have  to  be  carried.  This  can  be  done  with 
cacolets,  which  fold  up  into  a  very  small  space  and  lie  close  to  the 
sides  of  the  pack  saddles,  but  cannot  so  conveniently  be  done  with 
mule -litters  on  account  of  their  size.  The  latter  are  therefore 
reduced  in  numbers  to  extreme  limits,  being  issued  to  columns  of 
troops,  as  before  explained,  only  iu  the  proportion  of  48  litters  to 
500  cacolets  for  every  10,000  men,  or  accommodation  for  10  patients 
recumbent  to  100  sitting.  The  proportion  was  very  different  in 
the  French  army  during  the  Italian  campaign  of  1859,  when  the 
necessities  referred  to  were  felt  less  strongly.  In  that  war  the 
numbers  were  fixed  at  15  litter  mules  and  "30  cacolet  mules  for 
the  head-quarters'  ambulance,  10  litter  mules  and  20  cacolet 
mules  for  the  ambulance  of  an  infantry  division,  five  litter  mules 
and  10  cacolet  mules  for  a  cavalry  division,  and  two  litter  mules 
and  five  cacolet  mules  for  the  ambulance  of  a  reserve  park  of 
artillery.*  Here  the  proportion  of  provision  for  recumbent  patients 
is  seen  to  have  been  one-half  instead  of  one-tenth  of  the  provision 
of  carriage  for  patients  sitting ;  and,  judging  from  the  e^ddence  of 
professional  returns,  which  tend  to  show  that  about  one-third  is 
the  proportion  of  severe  to  slight  wounds  inflicted  in  battles, 
this  would  appear  to  be  a  much  fairer  average  of  the  recumbent 
accommodation  likely  to  be  required  than  the  former  estimate. 

Remarks  have  been  ali  eady  made  in  the  previous  chapter  on  the 
proportion  of  transport  to  strength  of  troops  authorized  in  the 
British  service,  and  the  Medical  liegulations  were  then  quoted  to 
show  the  description  of  conveyance  necessary  for  a  division  of  5,000 
men,  assuming  the  proportion  of  sick  to  be  carried  at  five  per  cent, 
of  the  force.  But  no  indication  was  there  given  as  to  the  propor- 
tion of  transport  for  recumbent  to  sitting  patients;  only  a  certain 
number  of  "cacolets  or  litters"  was  said  to  be  necessary.  Sir 
John  Hall,  in  his  recommendation  on  this  subject,  indicated  what 
he  thought  to  be  the  necessary  proportion  between  the  tAvo  kinds 
of  transport.  As  already  mentioned  his  calculation  was  made  for 
a  division  of  10,000  men,  and  at  the  rate  of  five  per  cent.  Out  of 
the  500  sick  for  whom  carriage  was  thus  provided  in  Sir  J.  Hall's 
estimate  50  were  to  be  carried  recumbent  in  the  two  mule-cars 


*  "Legouest,  Traito  de  Chirurgie  d'Armee,"  par  L.  Legouest,  Paris,  1863,  p.  968. 
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and  four-mule  Avaggons,  26  in  the  box  litters  of  the  one-mule    Cuap.  IV. 

Maltese  carts,  and  100  in  50  pair  of  mule-litters,  making  a  total   ' 

of  176  sick  for  Avhom  recumbent  carriage  was  to  be  provided. 
This  made  it  rather  more  than  one-third  of  the  whole  amount  of 
sick  transport,  being  at  the  rate  of  SS-g-  recumbent  per  cent,  of 
accommodation.  The  stretchers  employed  for  carrying  the  wounded 
recumbent  for  short  distances  from  a  field  of  action  were  not 
included  in  this  calculation. 

The  conveyances  despatched  to  tlie  Crimea  to  serve  the  wants  Proportions 
of  a  division  of  the  army  at  the  recommendation  of  I^ii'ector- P^^^^^JJ^ 
General  Dr.  A.  Smith  provided  accommodation  for  two  recumbent  transport  de- 
fer every  three  men  sitting,  wlaile  those  despatched  at  the  same  spatched  to  the 
time  and  also  for  the  service  of  a  division  at  the  recommendation 
of  Mr.  Guthrie  and  Colonel  Tulloh  only  provided  accommodation 
for  three  recumbent  for  every  25  sitting.    In  the  first  case  the 
recumbent  accommodation  was  in  the  ratio  of  66|  per  cent.,  in  the 
second  in  the  ratio  only  of  12  per  cent.    In  each  case  the  accom- 
modation mentioned  was  exclusive  of  the  ordinary  field  stretchers 
carried  by  hand.    The  contrast  between  the  provision  made  in 
the  one  arrangement  for  the  carriage  of  patients  in  a  recumbent 
posture  with  that  made  in  the  other,  relatively  to  the  amount  of 
for  patients  sitting,  is  not  a  little  remarkable,  and  as  the 
military  conditions  were  in  both  instances  exactly  identical,  serves 
to  show  how  little  the  subject  under  consideration  has  hitherto 
been  reduced  to  rule. 

The  settlement  of  the  question  on  a  fixed  basis  is  still  a  deside- 
ratum. ^  The  remarks  which  have  been  already  made  on  the 
descriptions  of  wounds  which  necessitate  a  recumbent  position, 
and  on  those  for  which  a  sitting  position  is  suitable,  together  with 
extended  and  more  precise  observations  on  the  relative  frequency 
of  these  injuries  under  the  ordinary  circumstances  of  modern  war- 
fare, will  assist  in  obtaining  a  solution  of  the  question,  or  at  least 
m  placing  it  on  a  more  satisfactory  basis  than  that  on  which  it  at 
present  rests. 


Section  III.— Concerning  Wounded  who  do  not  abso- 
lutely REQUIRE  to  be  CARRIED  TO  THE  FlELD  HOS- 
PITALS. 

One  of  the  great  wants  experienced  in  every  action  is  the  want  Deficiency  of 
ot  a  sufiicient  number  of  bearers  to  carry  ofi"  the  wounded.    The  bearers  of 
demand  suddenly  created  for  help  is  usually  under  such  circum^  IZns^ 
stances  so  great  that  it  is  hardly  to  be  expected  that  any  establish- 
nient  ot  bearers  could  be  regularly  maintained  in  strength  sufficient 
to  meet  it.  ° 

If  there  were  sufficient  assistants  at  hand  no  wounded  man,  not  Duties  of  hos- 
even  those  with  the  simplest  flesh  wounds,  should  be  permitted  to  P'^'l^  ^ttemiants 
fwoo  rir'^f unattended.   Under  the  movement  and  exertion  "^^JTIIL 
\essci  may  give  way,  and  htemorrhaore  occur;  fiiintness  of  M-ounded. 

22014.  J, 
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that  has  passed  off  for  a  while  may  recur  after  the  patient  has 

  been  a  short  time  in  the  nprio-lit  position ;  with  an  apparently 

slight  wound  of  the  scalp  giddiness  may  come  on,  the  patient 
become  unconscious,  and  fall ;  and  so  on  with  every  wound  and 
injury  that  firearms  or  cutting  weapons  are  liable  to  produce. 
But  the  amount  of  help  which  would  be  required  for  every 
wounded  man  thus  to  be  accompanied  by  an  attendant,  or  to  be 
carried  or  otherwise  assisted  to  the  rear,  is  much  greater  than  is 
ever  or  than  can  reasonably  be  expected  to  be  found ;  and  it  is  the 
duty,  therefore,  of  such  attendants  as  are  present  on  the  field  of 
action,  first,  to  attend  upon  and  select  for  transportation  to  the 
rear  those  patients  whose  wounds  appear  to  have  most  urgent  need 
of  sm-gical  attention,  and  next,  when  these  have  been  taken  to 
hospital,  to  assist  in  turn  the  less  severe  cases  wliich  remain  on  the 
ground. 

In  eyerj-  action  Fortunately,  in  every  action  there  is  a  certain  proportion  of 
some  wounded  -yirounded  men,  not  only  those  with  trifling,  but  some  with  com- 
men  are  able  to  pg^j^^^-^gj^  severe  wounds,  who  do  not  absolutely  require  transpor- 
tation, recumbent  or  sitting,  but  who  are  able  to  make  their  own 
way  on  foot  to  the  field  hospitals  without  assistance  from 
attendants. 

Here  again,  no  precise  rule  can  be  given  with  regard  to  the  rela- 
tive numbers  of  this  class  of  wounded  in  any  given  action,  nor  even 
as  to  the  nature  of  the  wounds  which  permit  the  subjects  of  them 
to  walk  unaided  to  hospital    No  such  power  can  of  com'se  exist 
after  wounds  directly  disabling  any  of  those  structm-es  upon 
which  the  function  of  locomotion  essentially  depends,  and  very 
rarely  after  any  injury  that  necessarily  entails  fatal  consequences. 
But,  with  these  exceptions,  no  general  statement  on  this  head  can 
be  made.    The  abihty  or  inability  to  walk  unsupported  for  help 
after  a  gunshot  woimd  often  appears  to  depend  upon  personal 
peculiarities,  the  force  of  character,  intelligence,  and  moral  control 
of  the  individual,  as  much  as,  or  more  than,  upon  the  natm-e  of 
the  wound  or  injury  which  has  been  inflicted.    One  man  will 
contrive  to  walk  to  a  field  hospital  for  assistance  and  exhibit 
comparatively  little  signs  of  distress  after  the  loss  of  an  arm  or 
some  other  wound  of  similar  severity ;  while  another  man,  with  a 
comparatively  trivial  Injury,  mil  be  utterly  overcome  and  absolutely 
require  to  be  carried. 

Agam,  if  there  be  no  means  of  carriage  ready  at  hand,  no 
prospect  of  speedy  relief  obvious,  after  the  gravest  injuries,  the  • 
stimulus  of  self-preservation  will  often  wonderfully  assist  wounded  i 
-  men  in  walking,  or,  if  mounted  soldiers,  in  riding,  to  places  • 
appomted  for  giving  surgical  aid.    A  man  Avho  has  received  ai 
woimd  and  who  is  not  altogether  disabled  by  it  from  moving  away 
is  first  prompted  to  escape  from  the  area  of  danger  and  conflict  im 
which  he  is  no  longer  of  use  as  a  combatant,  in  the  next  place  he' 
is  prompted  to  pursue  his  Avay  till  he  arrives  at  an  hospital  by  a 
natural  desire  for  relief,  and  not  improbably  also  from  bemg  urged 
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by  a  pressiBg  desire  to  be  made  aware  of  the  real  extent  and  con 
sequences  of  tlie  injury  which  he  has  sustained.    He  is  alarmeu 
as  to  the  nature  or  consequences  of  his  wound,  and  this  alarm 
urges  him  on.    Under  the  nervous  excitement  resulting  from  Effects  of  this 
these  mental  emotions  wounded  men  will  often  perform  acts,  such  stimulus, 
as  walking  or  riding  long  distances,  which  it  might  well  be 
supposed  beforehand  they  would  be  physically  incapable  of  per- 
forming.   Instances  have  frequently  been  known  of  men  with  the 
severest  woimds  of  the  upper  parts  of  the  body,  with  the  loss  of  an 
arm,  a  fracture  of  the  skull,  even  with  a  serious  wound  of  the 
brain,  walking  long  distances  to  surgeons  for  assistance.    Among  Example.' 
the  drawings  by  Sir  Charles  Bell  of  the  wounded  which  he  took 
at  Brussels  after  the  Battle  of  Waterloo  was  one  of  a  sergeant 
of  the  King's  German  Legion  who  had  had  his  right  arm  carried 
off  close  to  the  shoulder  joint  by  a  cannon  ball.*  Nothing 
remained  of  the  limb  but  the  torn  stump  which  was  left  attached 
to  the  trunk  and  about  two  inches  of  the  shattered  arm  bone. 
Yet  without  any  dressing  being  applied  or  aid  of  any  kind  this 
man  rode  all  the  way  from  Waterloo  to  Brussels.    On  reaching 
the  St.  Elizabeth  Hospital  and  being  placed  on  a  bed  the  excite- 
ment which  had  enabled  this  man  to  perform  so  long  a  ride  in 
such  a  terrible  condition  immediately  collapsed,  he  fainted  and 
for  a  long  time  remained  in  an  unconscious  condition.    This  is 
not  an  exceptional,  though,  perhaps,  considering  the  distance  of 
the  ride,  an  extreme  example  of  the  exertion  which  a  wounded 
man  is  capable  of  making  when  stimulated  by  sentiments  of  self- 
preservation. 

It  is,  however,  ordinarily  after  wounds  of  a  mild  character  only,  Patients  with 
after  uncomphcated  flesh  wounds,  that  men  are  able  to  get  to  the  uncomplicated 
field  hospitals  for  help,  especially  when  the  distance  of  the  hos-  ^^'^  ^^^^^ 
pital  from  the  scene  of  conflict  is  at  all  considerable.  Such  patients  find  fhef/own 
may  at  first  be  disabled  by  a  certain  amount  of  faintness  or  shock,  way  to  hospital 
by  the  severity  of  the  pain,  but,  after  a  short  time  has  elapsed,  they 
will  frequently  find  themselves  able  to  walk  to  the  rear  with  more 
or  less  activity,  perhaps  with  the  aid  of  a  sheathed  sword  or  a 
musket  in  their  hands  for  support. 

It  has  been  thought  that  artificial  appliances  specially  designed  Artificial  ap- 
lor  the  purpose  might  be  issued  with  advantage  for  the  use  of  I'liances  sug- 
such  patients.     The  stretchers,  litters,  and  cacolets  would  be  ^s?o?st'h'' 
more  completely  at  the  disposal  of  those  for  whom  transportation  patients. 
IS  absolutely  necessary,  delay  would   be   prevented,  and  the 
semces  of  attendants  would  not  be  required  for  those  who,  with 
wjch  artificial  supports,  could  make  thek-  own  way  to  the  hospitals, 
ihe  contrivances  referred  to  have  been  designed  more  particularly 
tor  use  after  wounds  in  the  leg  or  thigh;  for  these,  even  if  only 
iiesii  wounds,  much  more  if  one  or  more  bones  be  broken,  as 
a  rule  prevent  the  subjects  of  them  from  walking  unaided  for 
fssistance. 


See  the  large  framed  drawing,  No.  14,  in  the  Pathological  Museum  at  Netley 
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Their  practical 
utility  ques- 
tioned. 


Dr.  Esmarch,  a  German  surgeon,  has  proposed  the  use  of 
various  kinds  of  crutches  to  assist  men  wounded  in  the  loAver 
extremities  in  walking  to  the  field  hospitals  without  attendance.* 
Dr.  Esmarch's  crutches  are  jointed  so  as  to  be  capable  of  adjust- 
ment for  the  use  of  persons  of  different  heights.  Attached  to 
them  are  various  appliances  to  fit  them  not  only  for  bearing  the 
weight  of  the  body,  but  also  to  afford  local  support  to  particular 
parts  of  the  limbs  which  have  been  injured.  Thus,  if  tlie  foot  or 
leg  have  been  much  injured,  there  is  a  projecting  ledge  to  the 
crutch,  on  which  the  knee  can  rest,  so  that  the  leg  and  foot  are 
kept  from  the  ground  during  the  progression ;  for  other  cases 
there  is  an  iron  plate  at  the  bottom  of  the  crutch  to  support  the 
foot.  Again,  if  necessary,  movement  in  a  leg  or  thigh  may  be 
prevented  by  securing  the  limb  to  one  of  the  crutches  by  means  of 
certain  straps  attached  to  them.  The  crutches  are  fitted  Avith 
cross  pieces  at  the  lower  ends  to  prevent  them  from  slipping, 
or  sulking  in  soft  ground.  Such  assistance  could  of  course  only 
avail  when  the  arms  and  hands  are  uninjured.  It^  is  scarcely 
probable  that  such  appliances,  which  generally  require  no  little 
care  in  adjustment,  will  ever  be  supplied  for  use  in  the  field.  Even 
if  they  Avere  made  part  of  the  surgical  equipment  of  ambulances, 
from  the  rapid  and  varied  movements  of  field  evolutions,  they 
would  seldom  be  at  hand  when  wanted  by  a  wounded  soldier  to 
withdraw  himself  from  the  midst  of  the  melee ;  and  that  would,  of 
course,  be  the  only  place  where  they  would  be  much  required. 

Section  IV.— Assistance  to  wounded  Men  by  trained 
Attendants  when  no  Stretchers  or  regular  Con- 
veyances ARE  available. 

The  proper  modes  of  proceeding  for  lifting  and  transporting 
wounded  men  on  stretchers,  and  other  regular  field  conveyances, 
will  be  considered  elsewhere;  but  it  may  be  advantageous  to 
notice  here  some  of  the  methods  by  which  bearers  can  best  give 
help  to  wounded  when  the  stretchers  are  occujDied  or  are  not  avail- 
able for  use  on  some  other  account.  Some  special  contrivances 
have  been  designed  for  economizing  the  labour,  and  lessening  the 
fatigue  of  bearers  under  such  circumstances,  and  these  also  may 
be  worthy  of  description. 

There  are  various  methods  by  which  the  transport  of  a  woimded 
man,  who  is  too  weak  to  walk  alone  to  the  rear  for  surgical  assis- 
tance, may  be  effected  by  trained  attendants  when  no  litter  or 
conveyance  is  disengaged,  or  near  at  hand,  for  use.  Transport  of 
this  kind  should  only,  however,  1^  attempted  when  the  wounds  are 
not  grave  in  their  nature,  and  when  the  distance  for  transportation 
Such  help  is  not  very  great.  And  in  any  case  suited  to  transport  of  this  kind, 
should  be  sys-      order  that  the  patient  may  receive  the  full  amount  of  benefit  such 

tematically  

conducted.  ■  ~ 

*  qnecimens  of  these  crutches  may  be  seen  among  the  articles  of  surgical  field 
equipment  (No.  831)  in  the  Museum  of  Military  Surgery  at  Netley. 
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assistance  is  cajiable  of  affording,  it  must  be  given  systematically    Chai-.  iv, 
according  to  the  site  and  nature  of  the  injury.   

It  Avill  be  useful,  therefore,  to  give  a  few  hints  on  the  best  and 
readiest  means  by  which  attendants  may  assist  wounded  men  ac- 
cording to  the  site  or  nature  of  the  wounds  Avhich  they  have 
sustained.  It  will  be  convenient  to  mention  first  some  methods 
of  affording  help  when  only  one  attendant  may  be  at  hand. 

If  the  wound  be  in  the  head,  neck,  or  upper  part  of  the  trunk.  Assistance 
the  patient  should  partly  support  himself  by  his  musket  in  one  be^arei°^'avaif 
hand  used  as  a  walking  stick,  while  his  other  arm  and  hand  lean  able, 
upon  the  upper  part  of  the  back  and  distant  shoulder  of  the  atten-  with  patients 
dant  Avho  walks  by  his  side.    At  the  same  time  the  attendant  wounded  in  the 
should  place  his  near  arm  across  the  back  of  the  wounded  man,  part  oTthe^'^'^ 
reaching  round  and  partly  encircling  his  body  with  the  forearm  trunk, 
and  hand,  so  as  to  assist  in  supporting  and  keeping  erect  the  upper 
part  of  the  patient's  trunk.    The  attendant  should  carry  the 
wounded  man's  knapsack  in  his  disengaged  hand. 

The  same  relative  position  of  the  patient  and  attendant  will  With  patients 
answer  when  the  wound  has  been  inflicted  in  any  part  of  either  an  mounded  in  an 
upper  or  lower  extremity,  after  proper  temporary  protection  has  exireniity.^^^'* 
been  applied  to  the  injured  limb.    If  the  wound  be  in  the  lower 
extremity  the  patient  will  be   enabled  by  such  assistance  to 
walk  without  throwing  the  weight  of  the  body  upon  the  foot 
of  the  injured  side,  or  may  hop  along  with  less  exertion  and  fatigue. 
If  it  be  in  the  upper  extremity  the  patient  will  not  be  able  to 
avail  himself  of  any  support  which  requires  to  be  held  in  the  hand  ; 
but  the  injured  arm  should  be  slung  in  a  handkerchief  so  arranged 
as  to  fully  support  it.    In  all  other  respects  the  assistance  will  be 
best  given  in  the  way  already  described. 

Should  the  patient  have  to  descend  a  declivity  the  attendant  Caution  neces- 
should  take  special  care  to  hold  him  up  as  he  walks  (\oym  the  saryindescend- 
slope,  not  only  by  encircling  the  back  and  chest,  but  also  at  the  j^'uh^uch''''*^ 
same  time  by  supporting  the  patient's  arms  under  the  arm-pits,  tients.  ^ 
This  is  necessary  in  order  to  guard  against  the  accident  of  the 
patient  suddenly  slipping  or  falling  forward  from  an  accession  of 
weakness. 

If  the  upper  extremities  be  uninjured  as  well  as  the  thighs,  and  Carriage  of  a 
the  attendant  be  strong  enough,  he  may  take  up  the  patient  on  patient  pick-a- 
his  back  and  so  carry  him  to  the  hospital.    In  this  case  the  patient  fashion 
places  both  arms  round  the  neck  of  the  attendant,  while  the  atten-  ^""^ 
(lant  supports  with  his  own  arms  on  either  side  the  corresponding 
thigh  of  the  man  he  is  carrying.    It  is  evident  that  the  bearer 
cannot  with  this  arrangement  carry  a  knapsack,  neither  can  the 
wounded  man's  musket  be  taken  on  unless  it  is  capable  of  being 
slung.    It  was  in  this  manner  that  the  distinguished  surgeon  Example  of 
Baron  Percy,  the  same  who  designed  and  organized  the  French  Baron  Percy. 
Companies  of  "  Brancardiers,"*  carried  an  ofHcer,  who  had  been 
dangerously  wounded,  across  a  pontoon  bridge  over  the  Rliine. 
■the  case  was  one  of  extreme  urgency,  for,  at  the  time  Baron 

*  See  p.  .32. 
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CuAr.  IV.  Percy  carried  the  disabled  officer  over,  twelve  Austrian  guns 
were  directed  against  the  bridge,  and  it  was  being  l)roken  up 
under  their  tire.  Tliis  pick-a-pack  fashion  was  a  common  mode 
of  carrying  off  wounded  soldiers  from  all  fields  of  battle  until 
stretchers  were  regularly  supplied  in  sufficient  numbers  for  the 
necessities  of  warfare. 

Fischer's  appa-  It  has  recently  been  suggested  that  this  mode  of  carriage  might 
ratus  for  car-  systematized  and  advantageously  introduced  for  general  use. 
ed"^n"cn°'^'  With  the  view  of  carrying  this  suggestion  into  practical  effect, 
cheval."  Messrs.  Fischer  and  Co.,  the  well-known  manufacturers  of  surgical 

appliances  and  ambulance  conveyances  at  Heidelberg,  invented  a 
special  apparatus,  a  shoulder-litter  (Schulterbahre  mit  Riickensitz) 
for  carrying  a  wounded  man  in  a  sitting  posture  on  the  back  of  a 
bearer.  By  means  of  this  appliance,  it  was  asserted,  a  bearer 
could  easily  carry  a  man  on  his  back  for  a  long  distance  without 
being  over-fatigued,  and  vsdthout  the  necessity  of  the  wounded 
man  holding  himself  on.  The  following  is  an  account  of  the 
apparatus  as  it  was  obtained  from  the  inventors,  and  also  of  the 
results  of  the  trials  made  with  it]  by  myself  at  Netley,  for  the 
purpose  of  ascertaining  its  practical  merits* :  — 


*  This  description,  ^vith  the  accompanying  illustrations,  Mas  originally  published, 
in  the  Army  Medici.1  lleports,  vol.  vi.,  p.  4/9. 
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I  Fig.  III. — Illustration  to  sho-w  the  Mode  of  using  the  Apparatus. " 

I         The  apparatus  consists  of  two  parts,  viz.,  (a),  a  seat  for  the 
j     patient,  and  (b),  a  detached  supporting  belt.     (See  Drawings, 
Nos.  1  and  2.) 

The  following  is  a  description  of  these  two  parts : — 
The  patient's  seat.  (a). — ^This  is  made  of  a  piece  of  beech  wood, 
smooth  on  the  surfaces,  hollowed  ont  and  padded  on  its  inner  edge 
to  adapt  it  to  the  loin  of  the  bearer,  and  generally  rounded  on  its 
outer  edge.  Its  greatest  dimension  across  from  side  to  side  is 
22  inches,  its  breadth  6  inches,  its  thickness  three-quarters  of  an 
inch.  Two  shoulder-belts  made  of  canvas  girthing,  3  inches  in 
-width,  are  nailed  to  the  lower  surface  of  the  seat.  Each  of  these 
two  belts  is  22  inches  long,  and  terminates  at  its  full  extremity 
'  in  a  leather  strap,  1  foot  in  length,  with  punched  holes  for  the 
'  reception  of  the  tongue  of  a  buckle.  These  belts  are  padded  and 
covered  with  soft  leather  at  the  parts  where  they  rest  on  the 
shoulders  of  the  bearers.  A  narrower  and  shorter  strap,  ending 
in  a  buckle,  is  nailed  to  the  seat  on  the  outer  side  of  each  of  the 
long  shoulder-belts  just  described.  Each  of  these  two  shorter 
straps  is  11  inches  long. 

_  The  weight  of  the  seat,  with  the  belts  and  straps  attached  to  it, 
18  3  lbs.  4  oz. 
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Fischer's  ap- 
paratus for 
carrying  a 
Avoxinded  man 
cn  chevul. 


Results  of 
trials  of  the 
apparatus. 


The  detached  supporting  belt.  (h). — This  Is  simply  a  canvas  band, 
3  inches  wide,  also  made  of  girthing,  strongly  secured  at  each  end 
to  a  handle  of  a  form  convenient  for  grasping.  It  is  4  feet  in 
length.    Its  weight  is  11  oz. 

The  following  is  the  method  of  using  this  form  of  conveyance  ac- 
cording to  explanations  given  by  the  inventors,  Messrs.  Fischer  :  — 

The  board  is  placed  so  as  to  rest  on  the  small  of  the  back  of 
the  bearer.  The  shoulder-belts  ai'e  adjusted  in  tlie  manner  of  a 
pair  of  braces,  forming  a  cross  behind  the  bearer's  back,  passing 
over  his  shoulders  to  be  secured  to  the  adjoining  short  straps  by 
the  buckles,  and  leaving  the  chest  free.  On  taking  up  a  patient, 
the  bearer  is  to  kneel  down  on  one  leg,  keeping  the  other  leg 
stretched  out.  One  or  two  men  then  lift  and  place  the  patient 
in  a  riding  position  on  the  board.  The  loose  supporting  belt  is 
adjusted  under  the  patient's  arms,  and  its  handles  are  given  over 
to  the  bearer.  This  belt  serves  to  secure  the  patient  in  his 
position  while  the  bearer  is  rising  from  his  knee,  and  also  during 
the  transport.  On  arriving  at  his  destination  the  bearer  is  to  go 
down  on  his  knee  again,  and  the  patient  taken  off  in  the  same 
manner  as  that  by  which  he  was  assisted  upon  the  seat  at  starting. 
(See  Drawing,  No.  ?>.) 

The  following  points  were  noted  in  the  experiments  made  with 
this  appliance  : — 

1.  It  is  not  practicable  for  the  bearer  upon  whose  back  the 
appliance  is  placed  to  help  in  putting  a  disabled  patient  upon  it. 
Even  in  case  of  the  bearer  being  a  strong  man,  and  the  patient 
neither  heavy  nor  so  disabled  as  to  be  prevented  from  taking  his 
place  upon  the  appliance  himself,  still  the  bearer  is  then  only  able 
to  rise  from  the  kneeling  posture  with  very  great  exertion,  and 
vnth  a  considerable  risk  of  losing  his  balance,  and  thus  of  injuring 
both  himself  and  the  patient.  But  if  the  patient,  once  placed 
upon  the  bearer's  back,  be  a  heavy  man,  and  the  bearer  only  of 
average  strength,  then  the  latter  is  not  able  to  rise  without  assis- 
tance from  the  kneeling  position  at  all.  The  addition  of  a  strong 
stick  for  the  support  of  the  bearer  is  almost  indispensable. 

2.  When  the  bearer  is  in  the  erect  position,  no  wounded  man 
could  get  upon  the  appliance.  This  could  only  be  accomplished 
by  a  man  in  possession  of  the  full  use  of  all  his  limbs,  and  even 
then  only  with  considerable  exertion. 

3.  Two  bearers  are  required  to  place  the  patient  upon  the 
appliance,  the  apparatus  thus  employing  three  men  before  the 
bearer  can  start  with  the  patient  on  his  back. 

4.  When  the  patient  has  once  mounted  the  seat  the  bearer  finds 
the  use  of  the  appliance  convenient.  He  could  march  farther 
with  a  patient  sitting  on  the  seat,  than  with  one  placed  on  his 
back  without  it.  After  a  short  time,  however,  a  good  deal  of 
pressure  upon  the  shoulders  is  experienced  by  the  bearer.  But 
if  the  patient  is  not  faint,  or  has  the  use  of  one  or  both  of  his 
arms,  then  the  bearer  can  temporarily  release  the^  strain  on  Iiis 
shoulders  by  placing  his  hands  under  the  patient's  thighs,  and 
supporting  his  weight  in  the  ordinary  Avay  of  carrying  a  person 
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en  cheval,  while  the  patient  assists  in  securing  hia  own  position  ])y    Chap.  IV. 

embracino-  the  bearer's  chest  with  one  or  both  of  liis  arms.  On   

tlie  other  himd,  if  the  patient  is  faint,  or  so  wounded  as  to  be 
unable  to  grasp  the  bearer,  then  the  latter  must  continue  to  era- 
ploy  his  hands  in  holding  the  patient  on  his  back  by  the  canvas 
strap  designed  for  that  purpose. 

5.  If  the  bearer  happen  to  slip  he  is  liable  to  fall  back  upon 
the  patient  in  consequence  of  the  position  and  weight  of  the  latter. 
A  strong  staff  in  the  bearer's  hand  is  almost  essential  to  enable 
him  in  such  an  emergency  to  preserve  his  balance.  It  is  extremely  • 
difficult  for  the  patient  to  disengage  himself,  in  case  of  a  fall 
in  any  direction,  on  account  of  the  width  of  the  board  and  its  , 
ends  projecting  beyond  the  patient's  thighs.  He  would  have  to 
make  a  circular  horitontal  sweep  with  both  thighs  simultaneously 
in  order  to  get  clear  of  the  board.  At  the  same  time  the  width 
of  the  board  from  end  to  end  could  not  well  be  reduced  without 
impeding  the  security  and  convenience  of  the  patient  when  once 
he  is  placed  upon  it,  Tliis  is  one  of  the  difficulties  which  applies 
with  equal  force  to  the  case  of  a  patient  trying  to  get  on  the 
board  unassisted. 

6.  In  dismounting,  even  in  placing  a  patient  on  a  bed  from  off 
the  appliance,  no  little  difficulty  is  met  with  unless  the  assistance 
of  two  other  bearers  can  be  procured.  To  place  a  patient  safely 
on  the  ground  from  off  the  appliance  without  additional  help  is 
almost  impracticable. 

7.  The  appliance  could  be  adapted  to  be  zoom  with  the  knap- 
sack, without,  and  in  lieu  of,  the  ammunition  pouch ;  but  as  soon 
as  the  appliance  would  have  to  be  used  for  the  conveyance  of  a 
patient  the  knapsack  would  have  to  be  taken  off  and  left  behind. 

On  considering  the  various  practical  points  enumerated  above.  Conclusions 
all  of  which  were  observed  during  the  experiments  made  at  Netley  reprarding  the 
with  this  contrivance,  the  conclusion  was  arrived  at  that  the  ^PP^^'^*^^- 
necessity  of  the  additional  aid  required  for  its  use  neutralized  its 
alleged  advantage  as  regards  economy  of  labour ;  and  that  the 
other  objections  adverted  to  above  precluded  it  from  being  suitable 
for  general  use  in  the  British  military  service.  « 

It  is  advantageous  for  military  surgeons  to  be  acquainted  with 
all  the  various  resources  of  this  nature  which  from  time  to  time 
are  brought  into  notice  ;  for  on  the  one  hand,  the  knowledge  may . 
sometimes  be  turned  to  useful  account,  and  on  the  other  hand  it 
is  useful  to  be  aware  of  the  practical  objections  to  their  employ- 
ment when,  as  will  often  happen,  their  adoption  is  advocated  by 
interested  persons,  or  by  others  who  have  not  sufficiently  studied 
their  qualities.  It  is  questionable  whether  it  Avould  be  desirable 
undei-  any  circumstances,  even  if  the  results  of  the  experiments 
had  proved  more  satisfactory  than  they  have  been  described  to 
have  been,  for  the  Government  to  make  provision  of  any  such  kind 
of  special  apparatus.  At  the  best  it  must  ever  be  but  a  very 
nnperfect  substitute  for  apparatus  of  more  regular  forms. 
_  A  few  methods  of  assisting  a  wounded  man  may  next  be  men-  If  move  than 

tioned,  when  hvo  attendants  are  available,  and  no  stretcher  or  "ttendaut 

available  a 
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a  litter  to  be 
constructed. 


Carriage  by 
two,  bearers. 


First  Method. 
Two-handed 
conveyance, 
patient  sitting. 


Objections  to 
this  mode  of 
carriage. 


Second  Method, 
Two-handed 
transport  for 
patient  semi- 
reciunbent. 


regular  litter  is  at  hand.  A  convenient  substitute  for  a  littoi- 
capable  of  being  carried  by  two  men  is  so  easily  improvised  by 
means  of  a  couple  of  nmskets  and  one  or  two  great-coats,  that  it 
would  be  profitless  to  make  efforts  to  assist  a  weak  or  disabled  man 
by  any  other  means  ;  unless  these  articles  are  not  forthcoming,  or 
the  place  to  which  the  patient  is  to  be  removed  happens  to  be  very 
close  at  hand.  Should  the  necessity  arise  for  doing  so,  however-, 
the  support  of  a  patient  may  be  accomplished  by  the  two  bearers 
in  several  ways. 

1.  He  may  be  carried  in  a  sitting  position  by  the  two  bearers  join- 
ing two  of  their  hands  beneath  his 
thighs,  while  their  arms  which  are  not 
thus  occupied  are  passed  round  his 
loin,  in  the  manner  shown  in  the 
illustration. 

In  this  instance  the  fingers  of  the 
left  hand  of  one  of  the  bearers  are  in- 
terlaced with  the  fingers  of  the  right 
hand  of  the  other  bearer,  and  a  seat 
so  formed.  The  patient.  If  he  be  able, 
helps  to  support  himself  by  clasping 
the  bearers  with  one  or  both  arms. 

This  mode  of  conveyance  is  very 
trying  to  the  bearers,  and  could  .not 
be  endured  for  any  long  distance. 
The  defect  of  the  procedure,  compared 
with  others,  consists  In  the  strain 
which  results  from  nearly  the  entire 
weight  of  the  patient  being  thrown 
on  two  of  the  arms  and  chiefly  on  the  Interlaced  fingers  of  the  two 
bearers,  and  only  a  comparatively  limited  number  of  muscles  being 
called  into  action  to  meet  It ;  while  by  other  plans  the  weight  may 
be  thrown  and  distributed  more  evenly  over  the  whole  of  three  or 
four  arms  of  the  two  bearers,  at  the  same  time  that  the  arms  are 
so  arranged  as  to  give  each  other  mutual  support,  and  all  the 
muscles  acting  upon  the  upper  extremities,  as  well  as  those  directly 
belonging  to  the  extremities  themselves,  assist  in  sustaining  them 
under  the  burden  which  they  are  required  to  bear. 

2.  A  better  plan  of  joining  two  hands  for  the  support  of  a  patient 
Is  shown  in  the  following  drawing.  The  advanced  right  and  left 
hands  of  the  two  bearers  are  closely  locked  together,  and  the 
wrists  brought  into  contact,  not  merely  the  fingers  Interlaced,  so 
that  a  firm  junction  of  both  hands  is  established.  At  the  same 
time  the  other  hands  of  the  two  bearers  are  made  to  rest  upon 
and  in  a  certain  degree  to  grasp  each  other's  shoulders  on  the 
same  sides  respectively.  When  a  patient  Is  carried  according  to 
this  method,  the  weight  of  the  patient  falls  chiefly  upon  the  two 
arms  behind  him,  but  to  some  extent  also  upon  tlie  chests  of  tlie 
two  bearers ;  while  that  ])ortion  of  the  weight  whicli  falls  ujion  the 
arms  in  front  does  not  bear  u])on  the  fingers  and  hands  so  much 
as  in  the  former  case,  but  is  distributed  over  the  forearms  and 


Fig.  IV. — Two  Bearers  carrying 
a  wounded  Man  between  tliem. 
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shoulders.  The  patient  is  not  carried  in  a  sitting  position,  but 
Ivino-  back.  It  is  therefore  well  adapted  for  removing  a  patient 
Avho  is  so  Aveak  as  abso- 
lutely to  requii'e  complete 
support  at  the  back  to  pre- 
vent him  from  falling,  or 
is  quite  lielpless,  or  one 
who  is  disabled  in  both  up- 
per extremities.  It  is  not 
so  easy  for  two  bearers  to 
assume  the  relative  posi- 
tions just  described  when 
they  have  to  pick  up  a 
patient  lying  upon  the 
ground  as  it  is  to  take  the 
former  one ;  but  the  art 
can  be  acquired  by  a  little 
training  and  practice,  and 
the  labour  is  fully  repaid 
by  the  advantages  to  both 
TDatient  and  bearers.  If  the 

J, 

bearers  are  untrained  it  will 
be  better,  if  it  can  be  done, 
for  them  to  stand  in  the 
position  shown  in  the  draw 


ing,  while  two  other  bearers  Kg.  V.-Two-handed  Support  by  two  Bearers 
lift  and  place  in  their  arms  for  _  carrying  a  Patient  in  a  semi-recumbent 
the  man  who  has  to  be  car-  position, 

ried  away.  A  disabled  man  of  moderate  weight  may  be  carried 
to  a  considerable  distance  without  extraordinary  fatigue  to  the 
bearers  in  the  way  described. 

3.  If  a  wounded  man  be  able  to  sit  upright,  and  is  able  to  assist 
in  holding  himself  up  by  his  own  arms,  the  bearers  may  then 
employ  all  their  hands  and  arms  in  forming  a  seat  for  him.  This 
is  sometimes  done  by  the  bearers  crossing  their  arms  and  then 
grasping  each  other's  hands.  A  space  is  thus  left  between  the 
bearers'  hands  and  forearms,  upon  which  the  patient  may  be 
supported  for  a  time  with  tolerable  security.  The  objection  to 
this  method  of  supporting  a  wounded  man  is  the  pain  that  is 
caused  after  a  time  to  the  bearers  at  the  points  where  their  arms 
are  crossed  one  upon  the  other.  The  Aveight  of  the  patient  acts 
constantly  upon  these  particular  parts,  for  when  once  he  is 
"  settled  "  in  his  place,  the  relative  position  of  the  bearers'  arms 
cannot  be  shifted,  at  least  not  without  the  patient  is  laid  down 
npon  the  ground  while  the  change  is  being  effected.  The  portions 
ot  the  arms  which  lean  upon  each  other  are  also  those  Avliere  the 
pones  of  the  forearm  are  not  provided  with  much  muscular  cover- 
ing, so  that  the  painful  effects  of  the  continued  pressure  are  very 
speedily,  and  soon  painfully  felt. 

4.  A  better  way  of  effecting  the  removal  of  a  wounded  man,  if 
nc  IS  to  be  transported  on  all  four  arms  of  the  bearers,  is  represented 


Chap.  IV. 


Comparison 
between  this 
and  the  former 
method. 
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iiArjV.  in  tlic  following  drawings.  The  mode  of  forming  a  Beat  is  known 
among  schoolboys  under  the  name  of  the  "  sedan  chair,"  and  it 
is  remarkable  how  well  the  weight  of  a  person  sitting  is  borne 
when  the  hands  and  arms  of  the  hearers  are  so  i)laced ;  for,  with 
each  arm  engaged  in  composing  the  support,  the  muscles  that  are 


Fig.  VI. — Four-handed  Seat  formed  by  two  Bearers,  the  arms  being  uncrossed. 

ordinarily  employed  in  effecting  its  various  movements  now  all  act 
in  concert  to  enable  it  to  resist  the  strain  Avhich  is  cast  upon  it. 
The  arrangement,  moreover,  forms  a  very  easy  seat  for  the  person 
carried,  and  a  very  secure  one  also  if  he  is  in  a  state  to  give  him- 
self the  necessary  additional  support  by  placing  his  arms  over  the 
shoulders  of  the  bearers.  As  seen  in  drawing  No.  6,  the  backs  of 
the  bearers'  hands  are  turned  uppermost,  while  the  palms  rest  upon 
the  adjoining  arms. 

Each  forearm  near  its  middle  is  grasped  by  a  hand,  and  each  in 
turn  holds  in  its  grasp  the  next  arm,  which  is  placed  at  right  angles 
to  it.  They  thus  mutually  support  each  other  and  are  mutually 
supported.  Simple  as  the  manner  of  placing  the  arms  to  form  this 
seat  is  to  those  who  are  acquainted  with  it,  no  little  difficulty  and 
hesitation  are  often  exhibited  by  men  who  are  ignorant  of  it,  much 
to  the  amusement  of  the  lookers-on.  If  the  following  directions 
be  followed  the  object  will  be  at  once  effected : — No.  1  bearer 
stands  on  the  left  side ;  No.  2  on  the  right.  No.  1  bearer  grasps 
with  his  right  hand  the  left  arm  of  No.  2  bearer ;  No.  2  bearer 
grasps  with  liis  left  hand  his  own  right  arm ;  No.  2  bearer  then 
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Fifth  Method. 
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grasps  with  his  right  hand  tlie  left  arm  of  No.  1  bearer ;  No.  1 
bearer  grasps  witli  liis  left  hand  his  own  right  arm  ;  this  being 
done  the  connexion  is  comjjlete.  Or  No.  1  and  No.  2  bearers 
may  be  directed  each  severally  to  grasp  his  own  left  arm,  and 
Avhen  thus  ready  to  take  the  grasp  of  each  others'  arms. 

5.  The  usual  condition  in  which  a  patient  is  found,  however, 
who  has  to  be  carried  away  by  bearers,  is  neither  one  of  such 
extreme  helplessness  as  that  for  which  the  second  method  of 
carriage  has  been  described  as  the  most  appropriate,  nor  one  of 
such  power  of  self-control  as  that  for  which  the  mode  of  carriage 
last  described  has  been  named  to  be  appropriate.  The  patient  is 
usually  weak,  but  at  the  same  time  able  to  help  liimself  to  a 
limited  extent.  For  a  patient  in  such  a  condition  the  mode  of 
carriage  next  described  is  w^ell  fitted,  and  in  all  respects  is  the 
most  easy  for  the  bearers.  It  first  attracted  my  notice  in  the 
course  of  some  experimental  trials  on  the  subject  with  men  of  the 
Army  Hospital  Corps  at  Netley. 

As  shown  in  the  illustrative  drawings,  Figs.  x.  and  XL,  this 
conveyance  consists  of  a  three-handed  seat  and  single-arm  back 
support.  The  three-handed  seat  is  formed  in  the  same  way  as  the 
four-handed  seat  last  described,  so  far  as  the  positions  of  the  three 
hands  and  the  mutual  support  given  to  them  are  concerned.  A 


Pigs.  X.  and  XI. — Thi-ee-handed  Seat  and  hack  Support. 


Fig.  X.— The  Bearers  with  the  three-handed  Seat       Fig.  XI.— Three -handed  Seat  and  back  Sup 
and  bade  Support  formed*  Bearers  marching  with  a  Patient. 
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ij  triangular  instead  of  a  quadrangular  seat  is  formed  for  the  patient.     Ciiap.  IV. 

1   The  hand  which  is  left  disengaged  is  then  made  to  rest  on  the   

adjoining  shoulder  of  the  other  bearer,  so  that  the  arm  forms  a 
back,  as  it  were,  to  the  chair.  The  superior  advantages  of  this,  as 
compared  with  the  last  method,  are  the  following : — 

The  patient  has  not  only  a  sufficiently  firm  seat,  but  also  a  its  advantages 
certain  amount  of  support  and  protection  against  falling  behind.      over  the  four- 

The  bearers  not  only  carry  the  weight  with  comparative  ease,  landed-seat, 
owing  to  the  manner  in  which  it  is  disposed,  but  they  have  less 
difficulty  in  marching  with  the  patient,  because  they  are  enabled 
to  face  more  to  the  front.  When  all  four  arms  are  connected, 
the  bearers  unavoidably  front  each  other,  as  shown  in  drawings. 
Figs.  VII.  and  Viil. ;  and  in  moving  along  a  very  restrained  and 
difficult  mode  of  progression  results.  The  three-handed  position 
allows  the  bearers  to  tmm  their  bodies  more  to  the  front,  and  their 
progression,  being  proportion  ably  less  irksome  and  fatiguing,  can 
consequently  be  maintained  for  a  longer  distance  if  the  need  for  it 
exist.  It  is  altogether  the  most  generally  applicable  to  the  cases 
in  the  field  which  conveyance  by  bearers  may  be  required  for,  and 
is  therefore  the  one  which  ought  to  be  the  most  taught  and  prac- 
tised in  the  training  of  the  men  who  are  likely  to  be  engaged  in 
such  duties. 

Instead  of  either  of  the  plans  just  described,  a  temporary  sub-  Carriage  of 
stitute  for  a  seat  is  occasionally  formed  by  some  article  of  con-  wounded  on 
venient  size  and  length,  which  has  happened  to  be  at  hand,  being  ^hJ^conve- 
held  horizontally  between  the  two  bearers,  and  thus  converted  into  nient  article's, 
a  means  of  support.    One  or  two  muskets  may  be  employed  in  held  between 
this  way.    A  great  coat  or  blanket  is  rolled  round  the  musket,  or  hearers, 
round  two  muskets  placed  side  by  side,  and  secm-ed  by  a  couple 
of  straps  or  handkerchiefs.    The  patient  sits  on  this  support,  and 
places  his  two  arms,  if  neither  be  wounded,  over  the  shoulders  of 
the  bearers  between  whom  he  is  carried.    If  any  belts  or  other 
articles  can  be  got  to  answer  the  purpose  of  shoulder  straps,  the 
muskets  can  be  carried  with  greater  facihty  and  less  fatigue  by  the 
bearers,  while  their  hands  can  be  from  time  to  time  employed  in 
giving  additional  support  to  the  wounded  man  whom  they  are  trans- 
porting.   This  is  a  rough,  though  ready,  mode  of  carriage,  and 
exceptmg  when  used  for  very  short  distances,  as  before  named,  its 
adoption  is  not  an  advisable  proceeding,  for  the  same  articles  can 
be  turned  to  a  more  serviceable  account  by  other  arrangements. 
It  IS  also  obvious  that  the  devices  for  transporting  men  just  de- 
scribed can  only  be  applied  to  such  patients  as  are  able  to  main- 
tain an  upright  position.    The  mode  of  forming  musket  Htters  and 
other  temporaiy  expedients  in  substitution  of  regular  conveyances 
tor  ettectmg  the  removal  of  wounded  men  to  whom  a  recumbent 
position  IS  a  matter  of  necessity,  or  who  have  to  be  transported  to 
comparatively  long  distances,  will  be  described  in  the  chapters  on 
nand-htters. 

No  reference  has  been  made  in  the  preceding  observations,  nor  The  surgical 

fi^    rL '-''^'^^  "!'^''  "^1^^^^  incidentally,  to^he  necessity^  for 
n»i  itmovmg  the  Jcuapsack  and  accoutrements,  and  settinf>-  free  not  discussed 

°  in  this  work. 
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CuAv.  IV.  tlie  chests  of  patients  ;  to  the  particular  supports  to  be  given  to 
fractured  limbs ;  or  to  various  necessary  dressings  and  means  of 
local  protection  which  have  to  be  applied  to  wounds  preliminary 
to  the  transportation  of  wounded  soldiers  from  a  field  of  action  to 
the  rear.  These  are  subjects  which  belong  to  the  study  of  field 
surgery  in  general,  and  of  the  proper  treatment  of  special  injuries. 
The  modes  of  effecting  the  transportation  itself  of  the  wounded 
men,  irrespective  of  the  siu-gical  treatment  of  their  injuries,  are 
alone  intended  to  be  discussed  in  this  work.  This,  however, 
includes  rules  for  safely  conducting  the  transport,  and  these  will  be 
noticed  hereafter  in  succession  as  each  class  of  conveyance  is 
described. 
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CHAPTEE  V. 


SICK-TRANSPORT  CONVEYANCES. 


General  Classification. 

The  conveyances  which  have  been,  or  are  still,  employed  in  the     Cir.vr.  v. 

transportation  of  sick  and  wounded  men  on  land,  and  those  wliich  7^ — 

have  been  desio^ned  for  the  same  purpose  but  not  brousfht  into  Classification 

1  1      1  -1  ,        •  ,         n    •  conveyances 

general  use,  are  very  numerous,  and  exhibit  great  variety  m  design  for  the  car- 

and  construction.    All  of  them,  however,  to  whatever  country  "age  of  sick 

they  may  belong,  whatever  particular  climate  they  may  have  been  ^^^'^l^^"™'^^^ 

adapted  to,  whatever  special  objects  they  may  have  been  intended 

to  accomplish,  will  be  found  to  be  included  in  one  or  other  of  the 

following  five  classes,  viz. : — 

Class  1.  Conveyances  borne  by  men.  p^^^  ^^^^^^^ 

Class  2.  Conveyances  wheeled  by  men,  '  conveyances. 

Class  3.  Conveyances  borne  by  animals. 

Class  4.  Conveyances  drawn  by  animals. 

Class  5.  Conveyances  moved  by  steam  power  on  railways. 

Some  of  these  classes  natm-ally  become  again  divided  into  cer- 
tain orders,  having  marked  and  distinctive  features.  The  five 
classes  above  enumerated  and  their  subdivisions  will  now  succes- 
sively be  considered. 

CLASS  I— CONVEYANCES  BORNE  BY  MEN. 

The  class  of  ambulance  conveyances  borne  by  men,  or,  as  they  Subdivisions 
are  sometunes  called,  "  hand-litters,"*  will  be  first  treated  upon;  ofthefirst- 
and,  as  they  are  very  numerous,  it  will  be  convenient,  in  order  to  ^^^^^  °^ 
facilitate  then:  description,  to  subdivide  them  into  four  sections  or 
orders,  each  of  which  will  be  found  to  be  distinguished  by  certain 
g)ecial  features.    These  subdivisions  are  (A.)  Hammocks;  (B ) 
Stretchers;  (0.)  Dhoolies;  and  (D.)  Swinging  litters. 

^  One  general  principle  as  regards  the  mode  of  carriage  prevails  General  prin- 
m  all  the  conveyances  of  this  class.    The  patient  is  supported  ciples  of  the 
either  upon  a  netting  or  canvas  cloth,  or  in  a  cot  or  framed  bed  ^''"^ 
of  more  substantial  construction;  he  usuaUy  has  the  opportu- 
mty  of  lying  down  on  the  litter  at  full  length,  in  a  few  special 
^cls  only,  having  to  adopt  any  other  posture;   and,  while  thus 
reclining,  he  is  borne  between  two  or  four  men,  who  are  called  the 

wWoKr'  "'^,3-|!i^''^'^'rom  the  Latin  kctica,  a  sort  of  couch  with  a  bed  in  it  in 
Si  the  oLT  P  ^'l  T^'"*'  ^'^^  called  lecticarii,  litter-bearers. 

toeertahTcon:"^        f'"'       term  "  litter  "  appears  to  have  been  chiefly  appUed 

22014. 

G 


98 


Conveyances  borne  hy  Man. 


Chap.  V. 


Constmction 
and  mode  of 
carriage  of  the 
first  class  of 
conveyances. 


Uses  of  this 
class  of  con- 
veyances. 


"bearers."*  One  of  the  bearers,  if  only  two  are  employed,  sus- 
tains the  front  of  the  conveyance,  while  the  other  sustains  the 
hinder  part ;  if  four  are  employed,  two  bear  the  conveyance  in 
front,  and  two  behind. 

The  conveyance  is  sometimes  carried  by  its  own  two  extremi- 
ties, or  by  appliances  attached  to  them,  sometimes  suspended 
from  a  single  pole,  on  the  sJiouIders  of  the  bearers ;  sometimes, 
though  in  like  manner  carried  on  the  shoulders,  it  is  borne  be- 
tween two  poles,  or  the  suspension  is  eifected  by  a  framework, 
part  of  which  is  made  to  project  for  the  purpose  of  affording  the 
necessary  means  of  support.    Sometimes  the  conveyance  is  ar- 
ranged to  be  i^laced  between  two  side-poles,  the  supporting  bottom 
being  either  left  slack,  or  expanded  and  tightened  by  means  of 
moveable  cross-pieces  or  by  being  connected  with  a  permanently 
iixed  frame-work,  and  the  extremities  of  the  poles  are  held  in  the 
hands  of  the  bearers,  with  or  without  the  additional  support  of 
straps  passing  round  their  necks  or  otherwise  attached  to  then- 
persons.    The  height  from  the  ground  at  which  the  patient  is 
carried  is  determined  partly  by  the  construction  of  the  convey- 
ance, partly  by  the  manner  in  which  it  is  borne.    The  risk  of 
falling  off  the  litter  during  the  transport  is  obviated  in  some  forms 
by  the  bed  or  sacking  bottom  upon  which  he  is  placed  dipping 
below  the  level  of  the  framework  ;  in  others,  in  which  the  support 
is  firm  and  level,  by  the  framework  being  raised  above  it ;  occa- 
sionally a  strap,  or  two  straps,  are  passed  across  the  body  of  the 
patient  so  as  to  guard  against  the  possible  occurrence _  of  this 
accident.   In  all  cases  the  comfort  of  the  patient  during  his  trans- 
port depends  on  the  manner  of  movement  adopted  by  the  bearers. 
When  the  conveyance  itself  is  suitable,  and  the  bearers  are  skilled 
in  their  work,  this  mode  of  conveyance  becomes  the  most  easy 
that  can  be  devised  for  the  carriage  of  an  invalid  through  a  hiUy 
country  or  over  imeven  ground ;  perhaps  it  is  also  over  made  roads. 

In  European  armies  conveyances  borne  by  men  are  generally 
only  employed  under  circumstances  in  which  the  distances  to  be 
traversed  are  very  short,  and  in  situations  where  other  modes  of 


Distinction  'be- 
tween the  terms 
«  stretchers  " 
and  "  hearers." 


Sometimes 
indiscriminate- 
ly used. 

Prohahle 
source  of  this 
error. 


*  The  terms  stretchers  and  bearers  are  not  unfrequently  used  synonymously  in 
nuHished  works,  and  misapprehension  and  confusion  have  occasionally  arisen  m  con- 
Lquence  In  page  21  of  the  pamphlet  entitled  "Personnel  and  Ma  enel  of  the 
"  Seal  Department  of  the  Army  of  30,000  Men  ordered  to  Turkey,  '  among  the 
means  for  the  conveyance  of  wounded  are  mentioned  «  bearers  or  sO-etchers  .  .  ,80. 
Sr^Uar  indiscriminate  use  of  the  two  terms  occurs  every  now  and  then,  even  in  official 
documents.  In  circular  No.  856,  31st  March  1864  page  3  it  is  remarked  "two  at 
«  least  of  the  stretchers  shall  he  conveyed  m  the  amhulance  waggon.  In  the 
descriptive  plate  G.  to  the  same  circular  the  di-awings  representmg  the  very  articles 
of  enXment  referred  to  are  designated  «  i«are.  open  for  use"  and  "  fi.«r«-  packed 
"  for  tran-^port."  This  want  of  discrimination  has  probably  arisen  from  the  fact  of 
the  nati^nt  heing  practically  home  by  the  stretcher  just  as  both  the  stretcher  and 
Stient  upon  it  a?e  borne  by  the  men  who  carry  the  conveyance.  But  it  is  eviden  ly 
SrLTcU  and  therefore  more  convenient,  to  maintain  in  Enghsh  phraseology  tl,e 
!  Sction  ^vhich  is  made  in  other  countries  between  the  passive  conveyance 
same  distmction  ^mc  ^^^^.^^^    ^^^^      ^^^^  ^^^^^^^       dhooly-bcarers  are 

and  t^e  ;?enteJ.y^no  porteurs  de  brancards  in  France  so  stretchers 

'Pf  Tvlbpr  beai^rs  should  be  distinguished  in  the  military  language  of  this  countrj-. 
^  .It  <4tScher  "  the  name  by  which  soldiers  generally  speak  of  this  convey- 
"^Z  Z^S  it  seems,  therefore,  in  every  way  better  to  adopt  the  same 

Sgnificat  on  in  English  phraseology. 
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conveyance  arc  not  practicable.  In  the  East,  as  will  be  explained  Cilvi'.  V. 
when  describing  the  dhooly,  they  form  one  of  the  ordinary  means 
of  conveying  the  sick  and  wounded  for  all  distances.  This  dif-  Their  different 
ference  of  feature  in  the  two  modes,  habitually  adopted  in  the  "g^^'^^J'^Jj^" 
East  and  in  Europe,  of  employing  these  conveyances  leads  to  a  Eastern  amies, 
o-reat  ditFerence  as  regards  the  economy  of  their  use  for  military 
purposes.  In  the  one  case,  where  they  are  only  employed  for 
short  distances,  if  the  bearers  are  well  trained  and  active,  two 
men  bearino-  one  stretcher  Avill  carry  a  considerable  number  of 
wounded  in  succession  to  the  ambuhince,  and  when  not  thus  em- 
ployed will  be  available  for  other  duties  ;  in  the  other  case,  when 
the  conveyances  are  employed  for  all  distances,  not  only  must  a 
certain  number  of  men  be  entirely  devoted  to  the  duty  of  bearers, 
but  they  must  be  accompanied,  in  addition,  with  a  proportion  of 
reliefs.  A  large  body  of  bearers  is  thus  brought  together,  who  of 
necessity  must  continually  weigh  upon  the  commissariat  resomxes 
of  the  country  through  which  they  are  passing,  and  in  other  ways 
increase  the  impedimenta  of  the  army  to  which  they  are  attached. 
Other  points  of  interest  to  the  army  surgeon  on  this  subject  will 
be  noticed  in  the  course  of  the  description  which  follows  of  the 
special  qualities  of  each  kind  of  conveyance. 

A. — Hammocks  * 

This  section  contains  the  simplest  forms  of  conveyances  bome  Hammocks,  the 
by  men ;  they  may  in  some  instances  be  said  to  be  devoid  of  any  onhe^conv™- 
distinct  form  of  construction,  nothing  more  than  a  simple  piece  of  ances  borne  by 
cloth  being  occasionally  used,  hammock  fashion,  for  a  litter,  men. 
Whatever  may  be  the  material  of  which  they  are  composed,  it  is 
used  in  a  more  or  less  loose  and  pliable  condition — not  stretched 
out — and,  therefore,  yields  to  the  weight  of  the  patient,  and 
assumes  whatever  form  the  position  of  his  body  may  give  to  it. 
The  soldier's  blanket,  when  used  as  a  conveyance  for  a  wounded  parlous  forms 
man  without  the  addition  of  a  pole  or  side  supports,  the  broad  ^ 
officer's  or  Serjeant's  sash,  as  formerly  made,  offer  examples  of  the 
hammock  in  its  primitive  state.    The  sailor's  hammock,  Indian 
hammock,  Tm-ner's  hammock,  severally  suspended  from  a  single 
over-head  pole,  exhibit  a  step  in  advance  of  construction.  The 
so-called  "stretchers,"  as  formerly  used  without  traverses,  and 
the  looped  blanket,  are  examples  of  the  same  kind  of  convey- 
ances; but  they  show  a  still  further  advance  in  construction,  in- 
asmuch as  they  are  adapted  for  carriage  by  side-poles,  and  are 
thus  sustained  with  less  difficulty  by  the  bearers.    A  still  more 
perfect  form  of  this  kind  of  conveyance,  so  far  as  the  transport  of 
a  wounded  man  is  concerned,  is  the  New  Zealand  litter.  Eemarks 
on  each  of  these  kinds  of  conveyance  follow. 


•   -p  "  hammock  "  is  generally  supposed  to  have  been  brought  into  use 

in  Jiurope  from  the  American  Indians  by  whom  it  is  applied  to  the  kind  of  hanging 
bed  suspended  betweeu  trees,  which  is  in  ordinary  use  among  them.  In  support  of 
tnis  ongin  some  dictionaries  quote  Columbus,  who  in  the  narrative  of  his  first  voyage, 
speaks  of  Indians  in  canoes  coming  to  the  ship  to  barter  their  cotton  and  "  hamacas, 
or  nets  in  which  they  sleep."  Dr.  Johnson,  however,  derives  it  from  hamaca,  a 
baxon  word. 

a  2 


100 


The  Boldier''8  Blanket  as  a  Conveyance. 


Guxv.  V. 

The  soldier's 
blanket  used 
as  a  hammock. 


The  Soldiei'^s  Blanket  as  a  mode  of  conveyance. — In  an  urgent 
case,  one  where  there  is  much  lacerations  or  much  prostration, 
and  where,  therefore,  a  position  as  nearly  horizontal  as  possible 
of  the  patient  is  necessary,  when  haste  too  is  important  for  the 
removal  of  the  wounded  man  to  the  place  of  surgical  aid,  or  on 
an  occasion  where,  if  not  carried  away,  a  wounded  man  must  be 
left  behind  to  be  exposed  to  greater  risks  and  evils,  and  always 
provided  no  better  means  of  transjport  are  at  hand,  a  blanket,  great- 
coat, or  any  cloth  of  sufficient  size,  may  be  used  with  advantage 
for  the  conveyance.  The  blankets  which  soldiers  carried  with 
them  into  the  trenches  before  Sebastopol  were  sometimes  thus 
employed  after  a  sortie  of  the  enemy,  or  on  any  occasion  on 
which  the  killed  and  wounded  surpassed  the  average  of  ordinary 
days,  and  when,  therefore,  a  sufficiency  of  regular  stretchers  could 
not  be  immediately  obtained.  In  using  it  the  blanket  must  be 
spread  fully  out  upon  the  ground,  the  patient  laid  gently  upon  it 
in  a  suitable  dbection,  and  four  men  laying  hold  of  the  four  cor- 
ners of  the  blanket  then  raise  it  together,  and  march  with  it,  as 
nearly  as  practicable,  in  the  same  manner  as  if  they  were  bearing  a 
stretcher.    The  great-coat  may  be  employed  in  a  similar  way. 


Officer's  sash 
as  a  hummock. 


Fig.  Xn. — Conveying  a  wounded  soldier  in  his  blanket  from  the  trenches  before 
Sebastopol  lo  the  "  ambulance  de  la  tranchee."  From  a  drawing  by  M.  Durand- 
Brager. 

It  is  scarcely  possible  for  a  less  number  than  four  bearers  to 
convey  a  wounded  man  away  by  these  means ;  should  the  attempt 
be  made  by  two  bearers,  each  bearer  sustaining  two  corners  of 
the  blanket,  the  inconvenience  of  the  position  as  regards  the  bearers 
in  front,  the  constant  drag  of  the  weight  on  one  part  of  the  body, 
the  shoulders,  of  each  bearer  without  any  intermission,  the  liability 
of  the  knees  of  the  bearer  marching  behind  to  strike  against  the 
back  of  the  patient,  will  be  found  to  be  serious  impediments  to 
progress.  The  officer's  silk  sash,  as  formerly  made,  did  not  pre- 
sent the  same  objections  to  being  borne  by  two  men.  At  the 
same  time  that  the  netting  of  which  it  was  composed  beciuue 
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readily  stretched  out  laterally  to  a  sufficient  width  to  hold  the     CnAr.  V. 

person  being  carried,  it  was  long  enough  for  one  end  to  be  passed   

over  tJie  shoulder  of  the  foremost  bearer  and  to  be  held  in  front  of 

him.    The  weight  was  therefore  more  evenly  distributed  over  his 

whole  body,  and  his  position  for  marching  rendered  in  all  respects 

more  easy.    The  woollen  scarf  worn  round  the  waist  of  each  of  The  woollen 

the  privates  employed  in  Larrey's  ambulance  volante  was  adapted  scarf  wom  by 

to  be  used  in  a  similar  manner,  and  was  made  broad  and  strong  ^rrrey^s^ambu 

for  the  purpose.  lance  volante. 

In  whatever  way,  however,  such  conveyances  without  poles  Objections  to 
are  carried,  they  should  be  regarded  in  no  other  light  than  as  t^iese  convey- 
expedients  only  admissible  in  the  unavoidable  absence  of  better 
means  of  supjDort.  They  have  nothing  to  recommend  them  beyond 
being  less  bad  than  no  means  of  support  at  all.    They  are  no  less 
irksome  and  unsuited  to  the  patients  than  they  are  burden- 
some to  the  bearers.    After  injuries  in  which  fractures  of  bones 
have  been  produced,  more  especially  of  the  long  bones  of  the 
lower  extremities,  they  should  never  be  employed  with  the  view 
of  saving  time,  of  getting  a  patient  more  speedily  to  the  ambu- 
lance or  place  of  surgical  aid ;  for,  without  the  greatest  care  as  Specially  un- 
regards  provisional  support  to  the  broken  bones,  the  mischief  done  suited  for  the 
to  wounded  limbs  will  be  immensely  aggravated  by  this  mode  ^^™^g<^ 

n  •  , ,  •        .      J 1       1     1  I    T  ...  n  men  "witn  irac- 

ot  carnage,  partly  owmg  to  the  doubled  up  position  of  the  tured  bones, 
patient's  body,  partly  to  the  pressure  upon  him  of  the  sides  of  the 
blanket,  which  are  drawn  unavoidably  together  by  the  pull  and 
efforts  of  the  bearers,  and,  in  great  part  also,  owing  to  the  dis- 
turbance resulting  from  the  unrestrained  movements  of  the 
conveyance  as  it  becomes  alternately  shortened  and  lengthened 
under  the  impulse  of  the  transport.  The  safety  of  a  patient  with 
a  gun-shot  fracture  of  the  thigh  or  leg  vnll  be  better  provided  for 
by  his  removal  being  delayed  until  a  stretcher  can  be  procured  for 
his  conveyance,  even  though  many  hours  may  have  to  elapse 
before  one  can  be  obtained. 

Hammocks  without  poles  should  only  be  used  for  short  distances,  Ila^nmocks 
unless  under  circumstances  of  extreme  risk  in  other  ways.   Bearers  should  never 
become  more  quickly  fatigued  with  them  than  with  any  other  kind  fo/c'IJSve^l^ce 
of  carriage.    The  fonn  of  the  human  body  causes  a  heavy  weight  oiwollZT^'' 
to  be  most  easily  carried,  and  to  be  sustained  for  longest  distances, 
when  the  pressure  resulting  from  it  is  directed  upon  and  distributed 
evenly  oyer  the  arch_  which  is  formed  by  the  pelvis  and  lower 
extremities.    The  weight  may  be  carried  on  the  head,  and  con-  Manner  in 
veyed  in  the  upright  position  down  the  vertebral  column  to  the  ^^'"^  ^f^^f 
pelvis  ;  or  it  may  be  thrown  directly  upon  it,  the  body  being  bent  sustained  b^ 
tor  the  purpose,  according  to  the  custom  of  the  porters  of  Con-  bearers, 
stantinople,  who  are  remarkable  for  the  heavy  burdens  which  they  Manner  in 
carry  upon  the  upper  part  of  the  sacral  region,  or,  as  it  were,  upon  ;tTe;7catv'' 
the  keystone  of  the  arch  just  described.    The  carriage  of  a  weight  very  heavy 
iipon  the  shoulder  is  an  imperfect  application  of  this  principle,  but 
the  element  of  imperfection  which  exists  in  it  is  counteracted  to 
a  certain  extent  by  a  proportionate  inclination  of  the  body,  so  as  to 
aistnbuto  the  weight  from  the  shoulder  in  as  nearly  vortical  a 
direction  as  possible  along  the  vertebral  column.    In  proportion 
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poles. 


CnAr.  V.     as  this  is  effected,  the  burden,  whatever  it  is,  is  more  easily  borue. 

But  when  two  men  have  to  carry  the  weight  of  a  man  in  a 
hammock  without  the  aid  of  poles,  the  mode  of  sustention  for 
which  the  human  frame  is  adapted,  as  named  above,  is  completely 
departed  from,  and,  as  a  consequence,  fatigue  quickly  ensues.  The 
weight  is  applied  to  the  upper  part  of  the  body  on  one  side,  at  a 
considerable  angle  to  the  end,  as  it  were,  of  a  long  lever,  the  action  of 
which  is  to  exert  a  constant  tendency  to  pull  the  bearer  over,  and 
this  can  only  be  overcome  by  continued  muscular  effort  of  a  severe 
kind.  In  estimating  the  amount  of  fatigue  produced,  this  effort 
must  be  taken  into  account  as  well  as  the  mere  Aveight  to  be 
carried.  Moreover,  the  bearers  cannot  rest  from  their  labour  by 
laying  the  hammock  on  the  ground  Avithout  the  risk  of  detriment 
resulting  to  the  wounded  man  whom  they  are  carrying,  for  it  is 
destitute  of  any  sort  of  protection  suitable  for  such  a  position. 
These  several  conditions  are  sufficient  to  show  the  impropriety  of 
making  an  attempt  to  carry  a  patient  to  any  lengthened  distance 
in  such  a  conveyance  as  a  sash,  blanket,  or  other  such  contrivance, 
unless  under  circumstances  of  extreme  necessity. 
Hammocks  Hammocks  suspended  from  a  single  Pole. — A   hammock  of 

suspended  from  regular  construction  has  at  each  end  several  small  lines,  which 
are  either  looped  together  at  their  extremities,  or  terminate 
in  rings,  so  that  it  can  be  readily  secured  and  suspended 
between  two  solid  supports,  by  means  of  hooks,  screws,  or  any 
convenient  fastenings.  Such  are  the  hammocks  used  on  board 
ship,  the  grass  hammocks  made  by  the  natives  of  South  America, 
and  others.  In  the  sailor's  hammock  the  lines,  or  clues  as  they  are 
called,  meet  at  each  end  in  an  iron  ring,  or  grummet.  When 
it  is  in  use  on  board  ship,  a  mattrass  and  pillow  are  placed  in  it 
for  a  bed,  and  the  whole  is  then  hoisted  up  into  its  place  between 
the  deck  beams  by  means  of  laniards.  It  will  be  at  once  seen  that 
such  hammocks  can  be  readily  adjusted  so  as  to  be  suspended 
from  a  single  long  pole  ;  the  points  of  suspension  being  established 
by  either  the  loops  or  rings,  or  secm-ed  by  the  laniards.  By  a 
little  management  again  they  can  also  be  arranged  to  be  carried 
between  two  poles,  one  pole  being  secured  to  either  side. 

In  the  same  way  two  poles  are  sometimes  adapted  to  a  soldier's 
blanket  to  convert  it  into  a  somewhat  similar  kind  of  conveyance. 
The  blanket  does  not  admit  of  being  suspended  from  a  single  pole 
for  ambulance  purposes,  for  it  is  not  sufficiently  long,  but  if  a  loop 
be  sewn  at  each  corner,  and  the  blanket  be  then  doubled  over  so 
that  the  two  loops  at  each  end  are  brought  together,  a  pole,  or  even 
a  musket,  can  be  passed  through  the  four  loops  on  one  side,  and 
another  passed  within  the  doubling  of  the  blanket  on  the  other 
side,  and  in  this  way  we  get  the  conveyance  which  was  formerly 
commonly  known  as  the  "  looped  blanket."  If  the  loops  have  not 
been  previously  added  to  the  blanket,  a  small  slit  may  be  made  in 
each  corner  as  an  impromptu  measure  instead  of  the  loop,  and  the 
blanket  can  thus  be  used  for  the  same  purpose  if  the  material  be 
sufficiently  strong  and  resisting.  Such  conveyances  correspond 
in  their  nature  with  the  hand  litters  which  were  formerly  used 
without  cross-pieces  or  traverse*.    They  are  an  important  step  in 


Sailor's  ham^ 
mocks. 


The  "  looped 
blanket." 


The  Looped  Blanket. 
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advance,  as  regards   efficiency,  beyond  the  sash,  blanket,  or     Cuai-.  Y, 
hammock  used  Avithout  poles.  ^ 

The  advantages  arising  from  the  suspension  of  the  hammock  Rationale  of 
from  a  pole  will  be  at  once  understood  on  recollection  of  the  dis-  ^^^^w'^S 
advantages  which  have  been  just  described  to  residt  from  its 

the  suspension 

absence.    The  bearers,  carrying  the  pole  on  their  shoulders  and  of  conveyances 
steadying  it  in  position  by  their  hands,  support  the  weight  with  ^^^^ct  w" 
less  difficulty,  and  can  sustain  it  for  considerable  distances.    The  from  poles, 
carriage  is  more  easy  for  the  patient,  because  the  distance  between 
the  two  points  of  suspension  remains  unaltered  during  the  transit. 
The  irregular  movements  from  head  to  foot  of  the  hammock,  caused 
by  the  distance  between  the  two  bearers  in  marching  occasionally 
varying,  as  well  as  from  the  frequent  alterations  of  direction  in 
the  "pull "  of  the  conveyance  as  the  bearers  seek  to  relieve  them- 
selves from  the  effects  of  the  strain  upon  their  arms,  are  in  a  great 
degree  avoided  by  the  hammock  being  suspended  from  a  fixed  and 
comparatively  rigid  support.    After  the  battle  of  the  Alma  a  large  Use  of  ham- 
number  of  wounded  officers  and  soldiers  were  conveyed  in  ham-  ^"'^^^^..^^^^^j. 
mocks,  suspended  in  the  manner  described,  from  the  field  of  action  ^ 
to  the  shore,  a  distance  of  about  two  miles,  for  removal  to  the 
transports  which  were  to  convey  them  to  Scutari.    The  inconve-  Disadvantages 
niences  chiefly  experienced  in  theh'  use  in  carrying  wounded  are  of  these  con- 
the  difficulty  of  giving  a  proper  rest  or  support  to  a"ny  injured  '^eyances. 
part  or  limb,  from  the  rounded  form  of  the  canvas,  and  from  its 
closely  adapting  itself  to  the  general  outline  of  the  body ;  the 
pressure  of  the  sides  of  the  hammock  against  the  person  within  it ; 
trie  difficulty  of  maintaining  a  horizontal  posture  of  the  patient  in 
moving  over  uneven  or  sloping  ground  ;  and  the  absence  of  all  pro- 
vision to  act  as  a  guard  against  the  effects  of  placing  the  conveyance 
temporarily  on  the  ground.    These  inconveniences  equally  exist 
whether  the  hammock  be  borne  suspended  from  one  pole  or  be- 
tween two  poles,  though  some  of  them  are  felt  in  a  somewhat  less 
degree  iu  the  latter  case.    Another  inconvenience  which  results 
to  the  bearers  when  the  hammock,  blanket,  or  any  other  hand 
conveyance  without  cross-pieces  is  carried  between  two  poles,  is 
the  constant  tendency  of  the  poles  to  approach  each  other,  owing 
to  the  drag  upon  them  from  the  weight  of  the  person  who  is  being- 
carried.    From  this  cause  also  the  poles,  when  the  conveyance  is 
carried  by  hand,  continually  press  against  the  thighs  of  the  bearers, 
and  interfere  with  their  progress  in  walking. 

When  a  hammock  is  thus  employed,  the  soldier's  knapsack  These  incon- 
should  invariably  be  placed  so  as  to  form  a  pillow  for  his  head ;  leniences  may 
it  is  not  only  useful  for  the  purpose  named,  but  in  case  of  the  tent°countci^^" 
absence  of  a  mattrnss,  or  of  one  that  is  sufficiently  miyielding,  it  is  acted  by  cer- 
also  useful  in  helping  to  keep  the  sides  of  the  hammock  apart.   His  anange- 
firelock  should  be  laid  by  his  side,  or,  if  this  position  be  objection-  ^' 
able  from  any  cause,  it  must  be  carried  by  one  of  the  bearers. 

Turner's  patent  tent-hammocks,  which  are  employed  in  his  Turner's  patent 
system  of  camp  equipage  for  sleeping  berths  to  keep  the  troops  or  j^ocks!*"" 
other  occupants  of  tlie  tents  off  the  ground,  are  also  prepared  and 
adapted  for  use  as  ambulance   hand-conveyances.    They  arc 
therefore  only  to  be  regarded,  so  far  as  the  carriage  of  wounded  is 
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CnAi\  V.     concerned,  as   an  exceptional  and  temporary  application  of 
articles  designed  for  other  purposes  under  ordinary  circum- 
stances ;  just  as  the  sailor's  hammock,  or  soldier's  great  coat  or 
How  suspended  blanket,  may  be  used  in  the  same  way  on  occasion.    When  so 
can^dig^pa?^    employed,  they  are  detached  from  the  tent  to  which  they  belong 
tients.  together  with  their  poles,  and  are  carried  in  the  special  manner 

Position  of  the  ^hown  in  the  accompanying  illustration.  The  pole  is  not  borne 
pole  from        as  Usual  on  the  shoulders,  but  on  one  side  of  the  bearers.  Each 

Tvhicli  a  Tur-  jjearer  is  provided  with  a  shoulder  belt,  which  crosses  the  riffht 
ner's  hammock    t      ^  n  ,  ^  t    /         .  .  ° 

is  suspended     shoulder,  while  its  two  ends  are  made  to  meet  near  the  Avaist  on 

during  trans-  the  opposite  side  ;  to  these  ends  a  ring  is  connected  sufficiently 
large  to  receive  the  end  of  the  pole.  The  weight  of  the  convey- 
ance is  partly  borne  from  the  right  shoulder,  partly  sustained  by 
the  left  hip,  and  at  the  will  of  the  bearer  by  the  left  arm  also  ;  the 
right  hand  and  arm  of  the  bearer,  and,  if  not  employed  for  helping 
to  hold  up  the  hammock,  the  left  arm  and  hand  also,  are  left  free 
for  use.  The  weight  of  the  hammoclc  with  aU  its  fittings  is  stated 
to  be  usually  only  seven  lbs.  A  specimen  in  the  Army  Medical 
Museum  on  being  weighed  gave  as  the  result: — hammock,  3f  lbs. 
pole,  4^  lbs.,  together,  therefore,  8  lbs. 


^  rig.  Xni. — Tmner's  Patent  Tent-hammocks. 


Tent  fitted  witli  hammocks  and  fire-place. 


a.  Hammock  as  in  use. 

b.  Hammock    as  stowed 

-when  out  of  use. 
f.  Method  of  stowing  mus- 
ket. 


d.  Cover  of  roof, 
c.  Curtain  to  do. 
/;  Door  open  to  the  full 

extent. 
(J.  Tent  lines. 


h.  Ventilator. 

i.  Fire-place. 

k.  Tube  forming  flue  to  fire  ■ 
place  and  support  to 
tent. 
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Belt  for  Ambulance  Litters. 


Fig.  XIV — Turner's  Tent-hammock  in  use  as  a  hand-litter. 

There  is  a  kind  of  native  hammock  litter  used  in  the  Himalaya  Himalayan 
range  of  mountains  known  by  the  name  of  "  dandie."  It  has  "  dandie." 
always  been  issued  as  an  article  of  field  equipment  in  India,  for 
the  conveyance  of  sick  and  wounded,  when  troops  have  been 
engaged  in  hill  expeditions ;  and  it  is  now  ordered  to  be  used  as  an 
adjunct  to  dhoolies  when  troops  take  the  field  in  the  plains.  As 
there  are  six  bearers  to  every  dhooly  on  the  march,  it  is  calculated 
that,  while  four  of  the  bearers  are  carrying  a  wounded  man  away 
in  the  dhooly  from  a  field  of  action,  the  remaining  two  bearers, 
or  reliefs,  can  be  well  employed  in  carrying  another  but  less 
severely  wounded  man  away  in  a  dandie. 

The  dandie  consists  of  a  large  piece  of  strong  cloth  secured  by  Its  consti-uc- 
bands  at  its  four  comers  to  four  rings  fixed  in  a  long  pole.  The 
pole  is  about  10  feet  in  length,  and  the  rings  are  placed  in  pairs, 
nearly  opposite  to  each  other,  at  about  two  feet  from  either  end 
of  the  pole.  Sometimes  a  dandie  is  suspended  from  two  iron 
stanchions,  as  shown  in  Fig.  No.  XV.  The  dandie  is  carried  on 
the  shoulders  of  two  men ;  but  four  men  usually  accompany  it, 
two  acting  as  reliefs  and  carrying  it  in  turn.  It  has  this  Poculiarity 
peculiarity  that  it  does  not  admit  of  the  person  conveyed  in  it  the  position 
lying  down,  or  occupying  the  conveyance  in  the  direction  of  its  ^^"^  ^ 
length ;  he  must  sit  crosswise  in  the  middle  of  it,  resting  his  feet  """"^  ''^ 
on  a  loose  rope  slung  beneath  the  hammock  part,  and  steadying 
himself  whenever  necessary  by  grasping  the  pole  with  his  hands, 
ihe  sides  of  the  dandie  are  therefore  kept  apart  principally  by 
the  back  and  thighs  of  the  person  who  is  being  carried  upon  it. 
Uccasionally,  as  when  it  is  used  for  the  carriage  of  European 
ladies,  a  sort  of  basi<ct-work  cliair  is  placed  in  the  dandie  to  form 
a  scat  for  the  occupant.    The  person  carried  still  sits  cross-wise. 
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McCosh's  im- 
proved "  Hill- 
Dandie." 
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rig.  XVII.— One  of  the  pole-stanchions  used 
in  suspending  the  Hiraalayau  dandie  on 
Dr.  IilcCosh's  phm. 


Staff  Sui'gcon 
Dr.  J.  McCosh,  of 
the  Bengal  Array, 
informs  nie  that  in 
1847,  when  sta- 
tioned ill  the  Hima- 
layas, at  Almorah, 
he  made  what  ap- 
peared to  him  to  be 
a  great  improve- 
ment in  the  hill 
dandie,  by  adding 
to  it  two  stout  iron 
stanchions  to  which 
he  attached  the 
hammock.  This 
alteration  caused 
the  dandie  to  be 
capable  of  being 
used  for  a  patient 
in  a  recumbent  po- 
sition, and  also  al- 
lowed a  small  a^vn- 
ing  for  protection 
from  the  sun  or 
rain  to  be  thrown 
over  the  person  ly- 
ing in  it.  Dr.  Mc 
Cosh  mentions  that 
he  used  it  arranged 
as  described  on 
many  occasions  in 
travelling  with  very 
favourable  results, 
and  expresses  his 
belief  that  from  its 
lightness  and  port- 
ability it  would  in 
its  improved  form 
serve  as  a  valuable 
addition  to  the 
usual  mode  of 
transport  in  the 
field  in  India,  espe- 
cially during  an 
action. 

The  annexed 
draAvings  are  copied 
from  sketches  given 
me  by  Dr.  McCosh. 


The  Bareilly  JDandie. 
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There  is  a  dandie,  known  as  the  Bareilly  dandie,  which  differs  Cn.u 
greatly,  both  in  appearance  and  construction,  from  the  dandies  ~ — 
■which  have  just  been  described.  It  consists  in  the  middle  of  an  « dandie 
oval  frame  of  wood,  prolonged  at  the  two  opposite  ends  of  the 
oval  into  two  single  straight  poles.  The  wliole  frame  really 
consists  of  two  pieces  of  wood  placed  side  by  side  ;  but  they  are 
so  closely  applied  to  each  other  at  the  two  ends,  where  they  are 
intended  to  rest  on  the  shoulders  of  the  bearers,  that  the  junction 
of  the  two  pieces  in  each  of  these  situations  practically  unites  them 
into  a  single  pole.  Just  before  the  two  sides  are  thus  joined  together, 
two  short  cross-pieces  or  traverses  are  firmly  fixed  vdthin  the  frame, 
where  they  evidently  answer  the  purpose  of  keeping  the  sides  of 
the  oval  part  of  the  dandie  from  approaching  towards  each  other. 
Surgeon-Major  Dr.  Francis,  of  the  Bengal  Army,  informs  me  that 
he  has  occasionally  seen  the  Bareilly  dandie  made  with  the  two  side 
pieces  of  wood  completely  separated  throughout  their  whole  length, 
so  that  two  side-poles  are  formed  as  in  an  ordinary  stretcher.  The 
ends  of  these  side-poles  rest  on  the  two  shoulders  of  the  bearers 
when  the  dandie  is  carried ;  they  are  never  carried  by  hand  like 
stretchers.  In  the  ordinary  Bareilly  dandie,  of  which  a  drawing 
is  annexed,  the  pole  is  single,  and  is  firmly  connected  witli  the 
rest  of  the  frame.  It  is  in  this  respect  that  it  principally  differs 
from  the  other  hill  conveyances,  known  by  the  name  oi'Jhampans  ; 
for,  in  these  latter,  the  short  poles  which  rest  on  the  shoulders 
of  the  bearers  have  a  certain  amount  of  mobility,  from  being  held 
by  pliable  supports  between  the  side-poles  (see  page  202). 

The  seat,  or  support,  in  the  Bareilly  dandie,  is  contained  in  the 
space  within  the  arched  sides  of  the  oval  frame.  It  is  formed  of  a 
light  open  kind  of  basket  work,  and  is  divided  into  four  parts,  of 
which  the  uppermost  makes  a  rest  for  the  back  of  the  person 
carried,  the  lowermost  acts  as  a  support  for  his  feet.  The  hori- 
zontal part  on  which  the  person  sits  is  held  suspended  by  four 
straps,  two  on  each  side;  these  straps  are  buckled  round  the 
arched  sides  of  the  oval  frame.  The  foot-piece  of  the  seat  is  held 
up  by  being  fastened  to  the  traverse  at  the  corresponding  end  of 
the  dandie.  The  back-piece,  which  tapers  in  form  toward  i'ts  upper 
part,  is  sufficiently  high  to  rest  against  the  traverse  at  the  other 
end  of  the  oval  space. 

A  person  sitting  in  a  Bareilly  dandie  is  well  protected  against 
fallmg,  whatever  may  be  the  inclination  or  irregularity  of  the 
ground  over  which  the  bearers  have  to  pass,  by  the  oval  frame 
within  which  the  seat  is  slung.  He  is  at  the  same  time  carried  at 
such  an  elevation,  and  in  such  a  position,  rather  eemi-reclinino- 
than  completely  sitting,  that  there  is  no  likelihood  of  any  part  of 
his  person  being  brought  into  collision  with  inequalities  of  surface, 
or  scattered  boulders  of  rock,  over  or  between  which  the  bearers 
may  have  to  pass.  Lastly,  the  conveyance  is  so  narrow  that  it  can 
if^f^'^y  carried  over  a  narrow  ledge  or  along  any  mountain 
path,  however  contracted  in  width,  along  Avhich  the  bearers  them- 
selves can  pass.  There  is  no  provision  made,  ns  in  jliampans,  to 
lacihtatc  lowering  or  raising  either  end  of  the  conveyance,  for  the 
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Chap.  V.  purpose  of  keeping  tlie  sitter  level  when  ascending  or  descending 
steeply  inclined  paths ;  this  can  only  be  effected  in  the  Bareilly 
dandie  by  the  bearers  themselves  altering  their  relative  heights, 
one  bearer  stooping  more  or  less  according  to  circumstances,  when 
such  a  necessity  arises. 

The  illustration  is  taken  from  Spec.  No.  1245  in  the  Military 
Surgery  Museum  at  Netley.  It  was  sent  from  India  by  Surgeon 
Franklyn,  7  th  Dragoons. 


Dr.  Landa's 
"  Mandil  de 
Socorro,"  or 
"  Apron  of 
succour." 
Its  construc- 
tion. 


Eig.  XVIir.— The  Bareilly  Dandie. 

Landa's  Apron. — Closely  allied  to  the  hammock  order  of  con- 
veyance is  the  "  Mandil  de  socorro,"  or  apron  of  succour,  of  Dr. 
Landa,  a  distinguished  army  surgeon  of  the  Spanish  service.^  It 
is  made  of  stout  canvas  and  is  carried  by  and  upon  a  bearer, 
much  in  the  same  way  as  a  pioneer's  leather  apron.  The  main 
part  is  oblong  in  shape,  about  two  feet  broad,  and  a  little  more 
than  three  and  a  half  feet  long.  It  terminates  at  the  upper  end  in 
two  triangular  bands,  about  a  yard  in  length,  which  cross  over  the 
shoulders  and  are  buckled  together  upon  the  back  of  the  bearer. 
The  lower  end,  which  reaches  down  to  the  middle  of  the  bearers' 
legs,  is  fitted  with  a  stitched  fold  or  loop,  intended  to  receive 
within  it  a  strong  rounded  piece  of  wood  or  staff,  one  yard  in 
length.  This  staff  is  carried  under  ordinary  circumstances 
attached  to  the  knapsack  of  the  bearer.  When  placed  in  the  fold 
its  two  ends  project  on  either  side  and  form  two  handles.  If  a 
second  bearer,  turning  his  back  upon  the  first  bearer,  now  lay 
hold  of  these  handles,  the  apron  is  raised  in  an  inclined  direc- 
tion. It  then  constitutes  a  litter  upon  which  a  wounded  man 
can  be  carried,  with  his  head  and  shoulders  resting  upon  the  chest 
of  the  first  bearer,  and  his  two  legs  passed  between  the  arms  and 
the  body  of  the  second  bearer. 

Shoulder-straps  can  be  employed  for  supporting  the  handles  at 
the  front  of  the  apron ;  in  this  case  the  hands  and  arms  of  the 
second  bearer  are  left  free. 

*  For  a  full  accouct  of  this  mode  of  conveyance, -with  remarks  on  its  application 
on  field  service,  see  a  pamphlet  entitled  "  Nouveau  Systftme  pour  rEnl5vemcnt  des 
"  Blesses  dans  la  Ligne  de  Bataille.  Par  le  Dr.  Don  N.  Landa  y  Alvarez,  de  Carvello, 
"  Med.-Major  du  lleg.  de  Castille,  Commandeiir  de  I'Ordre  d'Isabelle  la  Catholiquc, 
<'  Chev.  de  I'Aigle  Kouge  de  Prusse,  &c.,  &c."   Pamplona,  1865. 
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The_  following  is  the  mode  of  bringing  the  apron  into  use, 
according  to  the  directions  of  Dr.  Landa  : — 

When  a  wounded  man  falls,  the  bearer  of  the  apron  hands  the 
shoulder  straps,  if  they  are  provided,  to  his  neighbour  Avho  is  to 
assist  hun  in  the  transport,  and  the  two  together  make  the 
following  movements : — 

1.  The  first  bearer  passes  the  staff  along  the  fold  of  his  apron 
and_  places  himself  with  one  knee  on  the  ground  and  his  body 
inchned  forward  near  the  head  of  the  wounded  man ;  he  then 
passes  the  apron  under  the  body  of  the  patient  until  the  staff  is 
under  the  hollow  of  his  Imees. 

2.  The  second  bearer  places  himself  in  front  between  the  leo>s  of 
the  patient,  mth  his  back  to  the  first  bearer,  and  stoops  cfown 
with  his  thighs  and  legs  brought  as  closely  together  as  possible. 
With  his  hands  stretched  behind,  he  then  takes  each  end  of  the 
statt,  or  causes  Its  two  handles  to  pass  into  the  rings  of  the  shoulder 
straps.  ° 

.3.  The  first  bearer  holds  with  each  hand  the  sides  of  tlie  apron, 
takmg  hold  of  It  about  midway  of  its  length,  and  then,  at  a 
signal  given  by  him,  the  two  raise  themselves  up  together  with 
tJie  vvounded  man,  and,  at  a  further  signal,  march  off  to  the 
ambulance.  *^ 


Directions  for 
raising  from 
the  ground 
and  caiTying 
away  a  wound 
ed  man  in  the 
"  Mandil  de 
socorro." 
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Advantages 
claimed  for 
the  mandil  de 
socorro  as  a 
conveyance  for 
wounded  from 
a  field  of  ac- 
tion. 


These  alleged 

advantages 

considered. 


Experimental 
trials  of 
Landa's  aprons 
at  Paris. 

Their  results. 


The  advantages  claimed  by  Dr.  Landa  for  this  kind  of  convey- 
ance are  the  following  : — 

It  is  of  the  simplest  construction,  so  that  it  is  not  liable  to 
derangement.  It  is  very  light,  not  weighing  more  than  500 
grammes  without  the  staff.  It  does  not  require  to  be  specially 
carried  to  the  place  where  it  is  required  for  use,  as  framed 
stretchers  do.  It  does  not  distress  the  bearer  that  carries  it,  nor 
does  it  prevent  him  from  carrying  his  knapsack  or  accoutrements, 
or  hinder  him  from  carrying  a  rifle  and  using  it  up  to  the  moment 
of  his  placing  a  wounded  man  upon  it.  It  is  complete  in  itself, 
not  requiring  a  second  bearer  specially  provided  with  any 
appliance ;  any  one  can  lay  hold  of  the  lower  end  of  the  apron 
and  complete  the  means  necessary  for  making  the  apron  an  effec- 
tive litter.  They  are  cheap,  costing  only  about  three  francs  each, 
thus  effecting  an  economy  of  about  95  per  cent,  by  comjjarison  with 
the  price  of  ordinary  stretchers,  and  enabling  them  to  be  supplied 
with  profusion  for  use  on  fields  of  action.  The  transport  by  means 
of  the  mandil  is  easy  for  a  wounded  man ;  involves  him  in  little 
fatigue ;  obviates  all  risk  of  his  falling  off,  since  he  is  held  up  or 
supported  by  the  hands  of  the  first  bearer,  while  his  legs  are  be- 
tween the  body  and  the  arms  of  the  second  bearer ;  and  it  suppKes 
what  to  him  is  a  matter  of  first  necessity,  a  ready  means  of  with- 
drawing him  from  the  scene  of  conflict  to  the  ambulance.  No  kind 
of  wound  is  liable  to  be  aggravated  by  the  sole  fact  of  the  trans- 
port, excepting  certain  fractures  of  bones  of  the  lower  extremity  ; 
but  even  this  mischief  can  be  avoided  by  employing  proper  splints 
and  bandages  for  the  purpose.  The  bearers  with  the  apron  are 
more  disengaged  than  bearers  with  a  stretcher ;  they  can  move  away 
Avith  great  speed;  and  they  can  pass  along  the  narrowest  paths, 
since  they  present  a  front  of  only  a  single  man.  When  not  requu-ed 
for  use  the  lower  end  of  the  apron  can  be  rolled  up  and  secured  to 
the  waist  of  the  bearer ;  his  movements  are  then  quite  unfettered 
by  its  presence  upon  his  person.  Such  are  the  advantages  claimed 
by  Dr.  Landa  for  this  contrivance. 

There  can  be  no  doubt  that  some  of  the  advantages  attributed  by 
Dr.  Landa  to  this  system  of  carrying  off  wounded  men  really  belong 
to  it.  Its  simplicity,  lightness,  cheapness  of  cost,  and  the  fact  of  its 
allowing  the  bearer  to  carry  his  knapsack,  arms,  and  accoutrements, 
and  to  do  all  the  ordinary  duties  of  a  combatant  soldier  when  not 
engaged  in  his  duties  as  a  bearer,  are  qualities  which  cannot  be 
disputed.  But  the  alleged  ease  to  the  wounded  man  can-ied,  and 
the  ease  to  those  who  have  to  carry  him,  are  attributes  essentially 
important  to  those  concerned,  and  the  possession  of  these  by  no 
means  appears  to  be  so  well  established.  On  the  contrary,  judging 
from  personal  observation  of  the  experiments  made  with  these 
aprons  at  the  trials  which  Avere  instituted  during  the  International 
Exhibition  of  1867  at  Paris,  it  was  in  these  essential  particulars  that 
they  were  so  defective  as  to  cause  them  to  be  held  by  most  of  those 
who  assisted  at  the  trials  to  be  unsuited  to  the  purposes  for  which 
they  were  designed.  The  person  carried  was  "  liuddled  up  "  in  a 
very  restrained°and  oppressive  posture,  Avhile  the  bearers  had  great 
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difficulty  In  making  progress  with  their  charge.    The  "  drag  "  of     CiiAr,  V, 

the  apron  upon  the  shoulders  of  the  first  bearer  was  very  severe.  

What  the  carriage  might  be  with  more  practised  bearers  it  is 
difficult  to  say,  but  certainly  the  experiments  at  Paris  quite  war- 
ranted thli  conclusion,  which  was  come  to  by  all  who  observed  them, 
that  these  aprons  were  unsuitable  for  the  general  purposes  of 
transport  of  sick  and  wounded.  They  hardly  appeared  to  be  so 
effective  as  some  of  the  modes  of  carrying  off  wounded  by  two 
men  unaided  by  any  artificial  appliance.  It  must  be  admitted, 
however,  that  the  observations  would  have  been  more  satisfactory 
had  thy  trials  been  conducted  by  men  thoroughly  trained  and 
habituated  to  the  employment  of  these  articles. 

An  Italian  modification  of  Landa's  apron  (tablier  porte-malade,  Italian  modifi- 
modele  Landa,  modifid  par  le  Comite  de  Milan)  was  exhibited  at  cation  of ^ 
the  Universal  Exposition  at  Paris.    Its  general  construction,  form,  all  de^socorro" 
and  an-angement  for  use,  closely  resembled  Landa's  apron  just 
described ;  and  the  same  objections  were  found  with  it,  when,  sub- 
jected to  trial,  as  those  with  Landa's  apron  itself 

Trag-sitze. — Some  simple  conveyances,  known  under  the  name  Canvas  seats, 
of  "  bearing- seats"  (trag-sitz),  are  commonly  used  in  Bavaria 
and  other  parts  of  Germany.  They  are  occasionally  supplied  as 
supplementary  to  other  conveyances  of  a  less  portable  kind, 
Neudorfer's  and  Perigoff's  two-wheeled  litters,  for  example.  These 
are  really  stretchers  without  side  poles,  designed  for  the  removal 
of  wounded  men  in  a  sitting  position  by  two  bearers.  Though 
very  different  in  appearance,  they  closely  approximate  in  nature 
to  the  "mandil  de  socorro"just  described,  in  which  the  body  of 
one  bearer  acts  as  a  traverse  to  one  end  of  the  apron,  while  the 
wooden  traverse  in  the  hands  of  the  second  bearer  stretches  the 
othar. 

The  bearing  seat  consists  of  a  piece  of  stout  canvas  doubled 
over  at  the  two  ends,  the  whole  bemg  22  inches  long  by  14  in 
breadth.  It  is  stretched  out  cross-wise  at  each  end  by  a  round 
piece  of  wood  secured  within  its  folds.  Each  of  these  pieces  of 
wood  is  left  exposed  at  the  middle,  so  that  it  may  be  grasped  by 
tjie  hand  of  a  bearer.  Thus  a  seat  is  formed  on  which  a  patient 
"inay  be  placed  and  conveyed  by  two  bearers,  each  using  one  hand 
to  carry  the  seat,  while  the  other  is  left  free  to  support  the  patient's 
back,  or  otherwise  to  assist  him  during  the  transport. 

If  the  patient  be  weak,  or  wounded  in  the  arms  or  upper  part 
of  the  body,  each  bearer,  in  addition  to  holding  the  bearino-  seat 
^j>y  one  hand,  will  have  to  support  the  back  of  the  patient  by  his 
other  arm.  To  accomplish  this  it  is  necessary  that  the  arms  by 
which  the  bearers  carry  the  seat  shaU  cross  their  front  respec- 
tively, while  their  arms  nearest  the  patient  are  left  diseno-ao-ed  and 
ready  to  act  as  supports  behind  him. 

If  the  patient,  however,  be  sufficiently  strong  not  to  require 
support  to, his  back,  or  is  wounded  in  either  of  his  lower  extremi- 
-  ties  then  .^e  bearers  grasp  the  seat  with  their  hands  nearest  to  it, 
while  the  patient,  to  keep  himself  securely  in  position,  folds  his 
arms  round  the  backs  of  the  bearers  on  either  side. 
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In  either  of  these  ways  a  couple  of  bearers  can  carry  a  man  of 
average  weight  from  one  given  spot  to  another  for  a  distance  of  r. 
few  hundred  yards  very  conveniently,  and  without  much  fatigue. 

Altogether,  the  employment  of  this  simple  contrivance,  fu^iushes 
a  method  of  conveying  patients  for  comparatively  short  distances 
much  preferable,  for  ease  and  convenience,  to  carrying  them  on 
crossed  arms  or  in  any  of  the  other  positions  bearers  have  to  adopt 
when  no  conveyances  for  the  purpose  are  forthcoming;  and 
it  may  be  worth  considering  whether  some  of  these  bearing  seats 
might  not  be  used  with  advantage  in  the  field  as  supplementary  to 
the  regulation  stretchers,  and  principally  for  bringing  off  ihe  field 
such  men  as  do  not  require  to  be  carried  in  a  recumbent  position. 
The  small  space  these  bearing  seats  occupy,  their  lightness  and 
handiness,  would  enable  them  to  be  taken  into  the  field  by  bearers 
with  very  httle  inconvenience. 

The  weight  of  the  bearing  seat  in  the  Military  Surgery  Museum 
at  Netley  is  1 9  ounces.  Some  trials  made  with  this  bearing  seat 
are  referred  to  in  the  description  of  Pirogoflf  s  litter  on  page  220. 


I'ig.  XXI.— The  "  Trag-sitz,"  or  Bearing  Seat. 


Short  canvas  Canvas  Body  Litter. — This  is  a  short  litter,  3  feet  in  length  and  1  i 
litter,  home  hy  in  width,  with  two  handles  on  each  side,  answering  the  same  purpose 
four  bearers.         recumbent  patients  as  the  canvas  seat  just  described  answers 

patients  sitting.    By  its  means  a  wounded  man  can  be  carried  by 
four  bearers,  and  deposited  in  a  recumbent  position  upon  the  floor 
of  a  railway  wagon,  or  upon  any  bed  that  it  may  be  desired  to  place 
him  upon,  and  the  litter  can  then  be  taken  away  without  further 
disturbance  to  the  patient.    When  a  patient  is  carried  upon  an 
ordinary  stretcher  and  the  stretcher  is  deposited  upon  the  floor  o*^ 
a  wagon  or  other  flat  surface,  the  stretcher  can  only  be  taken  away 
from  beneath  the  patient  by  first  lifting  the  patient  off  it.  This 
proceeding  entails  no  little  disturbance  and  pain.   But  as  the  canvas 
litter  under  description  does  not  extend  below  tlie  patient's  hips, 
and  as  the  bearers  are  at  the  sides  instead  of  being  at  the  two  ends 
of  the  litter,  and  close  together,  there  is  no  difiiculty  in  "v^thdrawing . 
the  litter  upwards  from  behind  the  patient  while  in  the  act  of  * 
placing  him  upon  the  floor.    While  the  patient  is  being  carried 
upon  this  litter  his  back  and  upper  part  of  his  body  are  alone 
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supported  by  it ;  his  lower  extremities  are  supported  by  the  two     Chap,  V. 

bearers  who  are  nearest  to  them.    These  two  bearers,  at  the  same   

time,  each  hold  in  one  of  their  hands  the  lower  of"  the  two  litter 
handles  on  their  respective  sides ;  the  other  two  bearers,  near  the 
head  of  the  patient,  give  their  whole  support  to  the  upper  two 
handles.    The  contrivance  is  of  very  doubtful  utility. 

Netv  Zealand  litter. — The  native  litter  of  New  Zealand,  or  New  Zealand 
"  Amoo,"  is  a  netted  hammock  stretched  out  to  a  certain  extent  by  i^ative  litter  or 
side  poles  and  short  cross  pieces  near  their  ends,  but  still  pliable 
and   bellying   downwards  like  the  other  conveyances  of  this 
section.    It  is  intermediate  in  its  nature  between  the  ordinary  Peculiar  man- 
hammock  and  the  stretcher.    It  is  quite  peculiar  in  the  manner  iier  in  which  it 
in  which  it  is  carried,  no  other  conveyance  being  carried  precisely 
in  the  same  fashion. 

The  network  of  this  litter  is  made  of  cord  or  strips  of  the  com-  its  construe 
mon  flax,  which  is  very  abundant  in  the  country,  and  hangs  loosely  tion. 
downwards.    It  is  supported  at  the  sides  by  two  slight  poles, 
about  eleven  feet  long,  placed  very  nearly  parallel  with  each  other. 
The  poles  are  kept  about  a  foot  and  a  half  apart  from  each  other 
midway  of  their  length,  but  from  that  point  they  gradually 
approach  each  other,  until  they  are  only  about  four  or  five  inches 
apart  at  their  extremities.     The  poles  are  maintained  in  this 
relative  position  by  two  transverse  pieces  of  wood,  which  are 
fastened,  the  one  at  the  head,  the  other  at  the  foot  of  the  place 
in  which  the  patient  is  laid,  and  again,  by  the  extreme  ends  of 
the  poles  being  tied  together  to  the  degree  of  closeness  above 
mentioned.    This  last  is  a  feature  quite  peculiar  to  these  con- 
veyances.   The  length  of  the  litter  between  the  two  transverse 
pieces  of  wood  is  generally  little  more  than  five  feet ;  this  distance 
sufficmg  m  consequence  of  the  patient  sinking  down  and  becomino- 
as  It  w-ere  shorter  from  his  bent  condition  while  lying  in  the 
hammock.    The  distance  between  each  transverse  piece  °of  wood 
and  the  connexion  at  the  corresponding  extremity  of  the  two  poles 
is  about  two  and  a  half  feet.    Two  spaces  are  thus  formed,  one  at 
the  head,  the  ^other  at  the  foot  of  the  litter,  in  addition  to  the 
middle  compartment  for  the  reception  of  the  sick  or  wounded  man 
and  through  these  two  end-spaces,  when  the  litter  is  in  use,  the 
bearers  thrust  their  heads.    The  united  side-poles  then  descend 
and  rest,  one  upon  the  right,  the  other  on  the  left,  shoulders  of  the 
bearers.    It  is  obvious  that  by  this  arrangement  an  advantage  is  Peculiar  ad 
at  once  gained,  as  regards  distribution  of  weight,  over  any  litter  vantages  of  the 
wJuch  IS  suspended  from  a  single  pole,  the  weight  of  which  must  ^'^^'^^'^ 
press  on  one  side  of  the  body  of  the  bearer  only.    The  peculiar 
mode  of  carrying  the  New  Zealand  amoo  causes  the  wei-ht  of  the 
whole  conveyance  to  be  exerted  as  nearly  as  possible  in  accordance 
with  the  principle  on  which,  as  already  explained,  the  human  frame 
can  tor  the  longest  time  and  with  least  inconvenience  sustain  and 
carry  heavy  -.sleights.  Moreover,  by  the  arrangement  of  securing  the 
poles  together  at  their  ends  the  necessity  of  constantly  holdiuir  them 
m  position  does  not  exist,  the  fatigue  from  continued  elevation  of 
the  arm  is  avoided,  and  the  hands  are  left  free  for  occasionallv 
22014.  ^ 
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shoulder  or  for  any  other  purpose.  Another  advantage  of  the  amoo 
is  that  it  can  be  made  in  a  very  short  time  in  the  bush,  or  near  any 
place  where  fighting  is  likely  to  take  place.  The  poles  are  made 
from  branches  of  trees  of  convenient  size ;  the  native  flax,  which 
is  very  strong  and  grows  to  a  height  of  several  feet,  is  torn  into 
strips ;  and  these  form  all  the  materials  necessary  for  its  construc- 
tion. Extempore  litters  were  constantly  made  in  this  way  of  the 
green  flax  by  the  natives  during  the  recent  campaigns  in  New 
Zealand. 

The  natives  have  generally  two  bearers,  and  one  or  more 
reliefs  according  to  distance  and  the  kind  of  country  to  be  passed 
over,  for  each  htter  :  but  they  can  be  made  to  be  carried  by  four 
bearers  by  m.ere]y  increasing  the  length  of  the  poles.  When 
only  two  bearers  at  a  time  are  employed,  the  bearers  in  waiting 
can  relieve  them  without  halting.  The  fresh  bearers,  keeping 
pace  with  the  movement  of  the  bearers  about  to  be  relieved, 
insert  their  heads  between  the  poles  either  before  or  behind  the 
other  bearers  who  then  slip  away.  Cords  are  sometimes  passed 
Ijetween  the  poles  above  the  patient  to  prevent  the  chance  of  the 
patient  being  thrown  out  by  any  sudden  jerk  during  the  trans- 
port. 


Fig.  XXII.— The  New  Zealand  Native  Litter  or  Amoo. 

Surgeon-Major  Thomson,*  who  passed  many  years  in  New 
Zealand,  had  the  highest  opinion  of  the  merits  of  the  Ncav  Zealand 
litter,  even  when  they  were  estimated  side  by  side  with  those  of 


  I 

*  Author  of  an  excellent  work,  "The  Story  of  New  Zealand,  past  and  present," 
London  J  Murray,  1859,  from  which  the  foregoing  illustrati<m  of  the  New  Zealand 
litter  is  copied,  and  an  officer  whose  untimely  death  in  China  in  1860  was  the  source 
of  deep  regret  to  all  who  knew  hijn. 
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tiie  Indian  dhooley  or  StafF-Surgeon  Millingen's  stretcher.    Dr.     Chap.  V. 

Thomson,  comparing  it  with  these  conveyances,  in  a  letter  to  my  

friend,  Professor  Tufnell,  of  DubHn,  thus  remarked  : — 

"  The  New  Zealand  litter  jjossesses  several  advantages  over 
StafF-Surgeon  Millingen's  litter.    The  weight  of  the  former  rests 
on  the  shoulders  in  place  of  the  hands  of  the  bearers,  which 
renders  it  much  more  easily  carried,  as  I  found  on  making  a  trial. 
I  am  convinced  that  four  men,  two  bearers  and  a  relief,  \n\l 
convey  a  man  on  a  New  Zealand  litter  over  twelve  miles  of  bad 
road  with  less  trouble  and  fatigue  than  they  could  carry  him  half  the 
distance  on  Dr.  Millingen's  litter.    The  New  Zealaiid  litter  has 
other  advantages ;  the  bearers  can  be  changed  without  any  trouble 
■or  stoppage  on  the  marcli,  and  with  very  little  inconvenience  to 
the  sick  person ;  it  is  a  litter  which  can  be  made  and  had  on 
many  occasions  where  no  other  could  be  got ;  and  while  most  other 
litters  are  only  useful  for  short  distances,  the  New  Zealand  litter 
is  ahkife  applicable  whether  the  distance  be  long  or  short.    It  may 
be  said  that  the  New  Zealand  is  less  comfortable  for  the  con- 
veyance of  the  sick  than  Dr.  Millingen's,  but  if  the  bearers  keep 
the  step  and  are  careful  I  see  no  great  difference,  indeed,  I  have 
seen  sick^  men  conveyed  in  the  luxurious  Indian  dhooley  over  a 
comparatively  smooth  road  complain  more  of  the  shaking  of  the 
dhooley  than  the  sick  and  wounded  French  sailors  did  of  the  New 
Zealand  litter." 

The  justice  of  these  conclusions  can  be  best  considered  after  a 
description  of  the  other  litters  has  been  given. 

B. — Steetchees. 

Section  L — Geneeal  Desceiption  of  Steetchees. 

Stretchers  appear  to  derive  their  name  from  the  fact  of  the  Derivation  of 
sustammg  canvas  being  stretched  within  a  frame,  so  that  the  the  name 
whole  constitutes  a  tolerably  firm  support  when  a  patient  is  carried  "stretchers." 
upon  it.    The  strong,  and  almost  unyielding  nature  of  the  litter  or  n 
means  of  carriage  which  is  thus  afforded  by  the  «  stretcher  "  forms  S^convey- 
the  chief  distmction  between  it  and  any  of  the  more  or  less  loose  ancesofthe 
and  impressible  conveyances  described  in  the  precedmg  section,  ^^o^'^'kind. 
Stretchers  closely  resemble  in  their  nature  the  temporary  wooden 
supports  for  wounded  persons,  such  as  hurdles,  ladders,  doors  taken 
ott  then-  hinges,  and  the  other  expedients  of  a  like  kind  which  are 
employed  m  cases  of  emergency  in  civH  life ;  the  chief  difference 
hemg  that  they  are  just  sufficiently  yielding  not  to  requb-e  the 
sott  materials  upon  them,  which  are  necessary  m  these  harder  kinds 
to  moderate  the  effects  of  pressure.    The  stretching  of  the  canvas 
IS  produced  by  means  of  cross  pieces  of  metal  or  of  wood,  whicli 
are  sometimes  separated  and  made  to  slip  over  the  ends  of  the 
poles  by  means  of  eyelet  holes  designed  for  this  purpose,  and  some-  The  stretching 
times  are  severally  secured  to  one  or  other  of  the  side  poles  by  a  apparatus  or 
Tnoveablc  joint  or  other  mechanical  contrivance,  so  as  to  be  capable 
01  being  r^ulily  fastened  to  the  opposite  side  pole  when  required 
lor  use.    These  cross-pieces  are  generally  called  the  traverses  of  a 
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Chap.  V.     stretcher ;  in  some  works  they  are  spoken  of  as  "  the  stretching 
apparatus,"  in  others  us  the  "  stretchers  "  themselves.* 

By  the  traverses  beiug  detached  altogether,  or  so  fixed  as  to  be 
capable  of  being  laid  parallel  with  the  poles  at  the  option  of  the 
Genei-al  plan    bearers,  the  stretcher  is  rendered  more  portable.    When  not  in  use 
stoetci^\T  traverses  are  usually  stowed  away  within  the  canvas,  or  they 

are  folded  up  alongside  of  the  side  poles,  round  one  of  which  the 
canvas  is  rolled  until  it  is  brought  into  contact  with  the  other  pole 
and  the  whole  is  then  secured  together  into  one  long  narrow 
package.  Occasionally,  however,  the  traverses  are  solidly  united 
Framed  stretch-  to  the  two  side  poles  SO  as  together  to  form  a  strong  frame,  within 
^'^^^  which  the  canvas  is  enclosed.    Of  com-se,  such  stretchers  are  not 

capable  of  being  rolled  up,  though  occasionally  they  are  divided 
and  hinged  in  the  centre  and  thus  made  capable  of  doubling  over 
with  a  view  to  rendering  them  more  portable.  These  stretchers 
are  usually  spoken  of  as  "  framed  stretchers."  The  side  poles  of 
stretchers  are  used  parallel  with  each  other,  not  curved,  as  in  the 
New  Zealand  litter  last  described. 
Carriage  of  All  field  stretchers  are  made  suitable  for  being  carried  by  the 
stretchers.  hands  of  bearers,  including  those  which  have  arrangements  for 
adapting  them  to  be  carried  in  carts  or  wagons ;  hence,  they  are 
not  unfrequently  specially  designated  "  hand-Htters."  This  de- 
signation has  no  value,  however,  for  it  is  equally  appHcable  to  all 
other  kinds  of  conveyances  for  sick  and  wotmded  carried  by  the 
hands  of  bearers. 

Stretchers  only  It  is  the  mode  in  which  they  are  carried  which  limits  the  use 
suitedfor  Euro-  stretchers  to  Europeans  and  their  allied  races.  Such  convey- 
pean  earers.  ^^^^^  woldd  be  quite  unserviceable  if  placed  in  the  hands  of 
Eastern  bearers,  for  they  never  support  heavy  burdens  by  the 
strength  of  thek  arms.  They  are  never  seen  in  India.  The 
stTctchers  which  were  sent  with  the  troops  engaged  in  the  last  war 
in  China  in  1860  had  to  be  provided  with  poles  and  bamboo 
supports,  "  the  Chinese  being  incompetent  for  any  other  mode  of 
"  carriage  than  that  by  means  of  a  pole  borne  on  the  shoulder. "f 
The  forms  of  the  ordinary  hand  conveyances  for  the  sick  in 
India,  which  will  be  described  hereafter,  have  been  in  a  great 
degree  determined  by  the  prevailing  habit  in  the  East  of  supporting 


*  See  Chishohn's  work  on  Military  Surgery,  3rd  edit.  See  also  Millingen's  Army 
Sui-geon's  Manual.  The  French  expression  for  a  stretcher  is  "  brancard,"  this  term 
being  derived  from  the  two  poles,  or,  as  it  were,  shafts,  hke  the  shafts  of  a  cart,  "  les 
branches,"  between  which  the  supporting  canvas  is  held.  Baron  Percy,  who  first 
employed  the  name  "  brancardiers  "  for  carriers  of  stretchers,  mentions  that  the  w6rd 
"  brancard  "  was  formerly  written  hranchard?  The  poles  of  the  stretcher  are  some- 
times also  designated  the  arms,  "  les  bras,"  a  word  evidently  of  the  same  derivation  as 
"  branche."  The  horse-litters  spoken  of  in  one  of  the  succeeding  chapters  are  named 
in  French  "  des  litiiires  a  brancards  pour  des  chevaux."  In  this  term  the  poles  are 
spoken  of  as  the  "  brancards  ;  "  so  that  "  brancard,"  tlie  ordinary  name  now  employed 
for  the  whole  conveyance  in  France,  appears  to  have  been  adopted  in  accordance  with 
the  same  figure  of  speech  Avbich  has  produced  the  English  appellation  "  stretcher,'"  in 
which  a  part  of  the  appliance  has  equally  come  to  be  employed  to  signify  the  whole. 

t  Army  Medical  Iteports  for  18G0,  p.  379. 


Art.  "Despotats,"  {militcs  dcspotati.)  in  the  "Diet,  des  Sciences  M6dicales,"  by  Baron  Percy. 
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burdens  upon  the  shoulders  instead  of  sustaining  them  from  the     Chap.  V. 
shoulders  and  carrying  them  in  the  hands.   ■ 

Stretchers  of  a  great  variety  of  forms  have  been  employed  at  "Various  forms 
different  ■  times  in  armies,  and  even  in  our  ow^n  military  service ;  °^  stretchers, 
and  still  greater  has  been  the  number  of  those  which  have  been 
proposed  for  use,  and  for  which  special  advantages  and  merits 
have  been  claimed  and  advocated  by  their  respective  inventors. 

It  has  always  been  the  rule  in  the  civilized  armies  of  modern 
times  to  employ  at  least  two  distinct  classes  of  stretchers  under 
the  circumstances  of  campaigning.  The  stretchers  of  the  first 
class  hatve  been  those  intended  for  use  on  the  field  of  action  itself, 
and  between  it  and  the  ambulances  or  moving  field  hospitals.,  and 
these  may  rightly  be  designated  primary or  "ambulance  Primary 
stretchers";  the  second  class  comprehends  those  designed  for  stretchers, 
use  within  the  hospital  transport  vehicles,  and  at  the  fixed  hospi- 
tals, these  being  distinguished  as  "  secondary "  or  "  hospital  Secondary 
stretchers."  No  single  form  of  stretcher  has  hitherto  been  devised  stretchers, 
capable  of  answering  the  requirements  of  the  field  and  at  the  same 
time  those  of  the  hospital  vehicles  and  fixed  hospitals.  A  stretcher 
of  the  first  category — an  ambulance  stretcher,  must  be  of  the  very 
simplest  construction,  must  be  complete  in  itself,  and  it  must  be 
light  and  capable  of  assuming  a  contracted  form,  so  that  one  man 
may,  easily  run  while  carrying  it.  Readiness  for  use  whenever 
and  wherever  required  is  the  first  consideration  in  a  stretcher 
of  this  class,  its  fitness  as  a  means  of  support  for  particular  wounds 
and  injuries  being  subordinate  and  secondary  to  its  general  fitness 
for  all  kinds  of  wounds  and  injuries.  A  stretcher  of  the  second 
category  may  be  more  complex  in  construction,  more  capable  of 
adaptation  to  the  necessities  of  particular  wounds  and  injuries,  fit 
to  be  placed  on  the  floor  of  a  hospital  wagon  or  ordinary  country 
cart  without  springs,  suitable  for  use  as  a  hospital  bedstead  in  the 
absence  of  regular  bedsteads,  or  answering  other  hospital  purposes ; 
but  yet,  while  fulfilling  these  desiderata,  it  must  not  be  too  heavy 
to  be  easily  carried  with  a  patient  upon  it  by  two  men,  or  so 
fragile  or  complicated  as  to  be  liable  to  be  broken  or  become 
disarranged,  or  to  be  repaired  with  difficulty  when  out  of  order. 

The  two  classes  of  stretchers,  the  primary  stretchers,  more  or 
less  simple,  the  secondary  str(;tchers,  more  or  less  complicated,  will 
be  found  copiously  illustrated  in  the  different  forms  of  stretchers 
which  will  now  be  described.  The  examples  selected  for  descrip- 
tion are  those  which  have  appeared  specially  worthy  of  notice, 
either  from  peculiarity  of  design,  particular  construction,  or  some 
other  features  of  interest,  or  because  they  form  part  of  the  autho- 
rized transport  equipment  of  some  existing  armies.  Under  each 
kind  of  stretclier  described,  the  value  of  the  special  quality  aimed 
at  m  its  contrivance  will  be  glanced  at,  and  how  far  the  object 
has  been  attained  will  be  considered.  Lastly,  a  list  of  those 
qualities  which  a  study  of  the  stretchers  described,  and  a  con- 
sideration of  the  defects  which  have  been  experienced  in  their 
employment,  show  to  be  essential  for  forniing  a  good  stretcher, 
both  of  the  primary  and  secondary  kind,  will  be  enumerated. 
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Dr.  Millingen's 
plan  for  obviat- 
ing the  faults 
of  the  Penin- 
sular stretcher. 


Dr.  Millingen's 
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jections to 
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Section  II. — Stretchers  intended  to  be  employed  as 
Primary  Articles  of  Field  EquiPxMent  for  use  on 
THE  Field  of  Action. 

The  faulty  construction  and  many  inconveniences  of  the  so- 
called  stretcher  used  in  the  British  array  during  the  Peninsular 
War,  which  has  previously  been  alluded  to,*  led  Dr.  Millingen, 
a  surgeon  of  very  great  experience  in  field  service,  to  advocate 
the  use  of  the  form  of  stretcher  which  had  been  devised  by  the 
French  surgeon,  Baron  Percy.  This  stretcher,  although  called 
Baron  Percy's  by  Dr.  Millingen,t  has  ever  since  the  publi- 
cation of  Dr.  Millingen's  work,  entitled  the  "  Medical  Officer's 
Manual/'  been  known  in  this  country  by  the  name  of  "  Millingen's 
stretcher."  The  faults  of  the  Peninsular  stretcher  were  the  same 
as  those  which  have  been  described  to  be  common  to  all  con- 
veyances of  the  hammock  kind.  Dr.  Millingen  wished  to  obviate 
these  faults  by  having  two  arched  cross-pieces  of  such  a  sl^e  and 
form,  and  so  substantially  made,  either  of  elm  or  oak,  that' when 
the  poles  of  the  stretcher  were  passed  through  certain  openings 
at  the  sides  of  these  cross-pieces,  the  whole  would  form  a  secure 
and  substantial  couch  or  litter  for  a  patient.  The  openings 
through  which  the  poles  were  intended  to  be  passed  were  placed 
about  nine  inches  above  the  bottoms  of  the  cross-pieces,  by  which 
means,  when  the  stretcher  was  laid  down  by  the  bearers,  the 
cross-pieces  acted  as  feet,  and  the  canvas  on  which  the  patient 
was  lying  was  prevented  by  them  from  coming  into  contact  with 
the  ground.  The  stretcher  would  thus  answer  the  purpose  of  a 
camp  hospital  bed  if  necessary.  According  to  Percy's  arrange- 
ment:}: an  increased  depth  was  given  to  the  holes  in  the  traverses 
by  small  perforated  pieces  of  wood  being  nailed  to  them  on  their 
inner  aspect.  This  prolongation  of  the  pole  openings  was  said  to 
have  the  advantage  of  giving  to  the  whole  apparatus,  when  it  was 
put  together,  a  greater  degree  of  support  and  firmness  without 
adding  to  the  thickness  of  the  traverses  generally,  and  especially 
of  ju'eventing  it  from  moving  unsteadily  when  the  patient  was 
being  placed  upon  it. 

The  surgical  necessities  of  a  field  stretcher  seem  to  have  been 
well  provided  for  in  this  stretcher ;  but  it  appears  to  have  been 
found  objectionable  in  other  respects,  so  that  it  has  never  been 
brought  into  general  use  either  in  the  French  or  in  our  own  army. 
It  required  a  special  equipment  of  the  men  who  were  to  use  it. 
This  equipment  will  be  referred  to  hereafter. §  Other  objections 
were  probably  its  weight,  the  liability  to  loss  of  some  of  its  parts; 
or  the  risk  of  all  the  parts  not  being  at  hand  together  wlien 
wanted,  on  account  of  its  being  composed  of  several  pieces,  and 
these  pieces  being  divided  between  two  bearers. 

*  See  page  34. 

•f  Army  Medical  Officer's  Manual,  1819,  p.  22.  Sketches  of  this  stretcher  are  given 
on  pages  135  and  136.    A  model  of  it  may  be  seen  in  the  Museum  of  Mil.  Surgery 

at  Netley,  Spec.  No.  1204.  „      .  ,  ^.  . 

1  For  a  more  detailed  description  of  Baron  Percy's  stretcher  see  "  Dictionnaire  des 
"  Sciences  Mcdicales,"  Paris,  1814,  Art.  "  Despotats,"  par  Percy ;  and  also  Millingen's 
"Array  Surgeon's  Manual,"  Loud.,  1819,  p.  22. 

§  See  page  139. 
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For  similar  reasons,  especially  the  risk  of  such  conveyances  being     Chap.  V. 

rendered  useless  from  the  absence  of  some  of  their  parts,  two  forms   

of  stretchers,  which  were  sent  to  the  army  of  the  East  in  the  early 
part  of  the  Crimean  campaign,  were  objected  to  by  the  Inspector- 
General  of  hospitals  in  the  field.  These  stretchers  were  designated 
"  Clerk^s  stretchers,'"  and  "  Smith's  stretchers  "  from  the  names  of  Clerk's  and 
their  inventors,  Capt.  Clerk  and  Dr.  Smith.    Both  forms  answered  Smith's  stretch- 
the  double  purpose  of  a  stretcher  for  conveyance,  and,  by  being 
provided  with  means  for  keeping  the  patient  off  the  ground  when 
laid  down,  of  acting  as  a  camp  bedstead.    An  ample  supply  of  each 
of  these  hand  conveyances  was  sent  out  to  the  Crimea  for  trial. 
On  the  20th  December  1854,  at  which  time  they  were  used  prin- 
cipally as  bedsteads  for  the  sick  in  the  hospital  tents,  from  there 
being  no  other  bedsteads  then  in  the  field,  and  from  the  stretchers 
originally  brought  with  the  army  sufficing  for  the  number  of  sick 
and  wounded  requiring  conveyance  from  the  trenches,  the  principal 
medical  officer  reported  of  them  from  the  camp  before  Sebastopol 
as  follows : — "  The  camp  bedsteads  lately  sent  out,  both  Smith's  Objections  to 
"  and  Clerk's,  are  comfortable  and  good  when  stationary ;  but,  in  stretchers  con- 
"  the  carelessness  and  confusion  of  shipments,  and  in  the  move-  ra? dSacheY^" 
"  ments  of  stores  on  service  in  the  field,  detached  portions  are  portions. 
"  apt  to  be  mislaid  or  lost,  and  thus  to   render   the  whole 
"  inefficient." 

I'he  stretcher  which  was  used  at  the  beginning  of  the  campaign 
in  the  Crimea  was  nearly  identical  with  the  regulation  stretcher 
in  present  use.  While  the  campaign  was  in  progress  not  only 
the  two  forms  just  referred  to,  but  several  others  were  sent  out 
for  trial,  and  were  successively  abandoned ;  while  other  forms 
were  examined  by  committees  of  experienced  officers  in  London, 
and  being  found  unsuited  for  the  objects  proposed  were  also  re- 
jected. 

The  exigencies  of  mihtary  service  limit  the  construction  of  Simplicity  and 
field  appliances  to  extreme  simphcity,  and,  at  the  same  time,  solidity  essen- 
demand  for  them  much  strength.    Inventors  seldom  sufficiently  for  aUmSry 
comply  with  the  requirements  in  these  respects ;  but,  too  often,  hand-convey- 
ou  the  contrary,  from  desig-ning  in  the  study,  and  contriving  in  the 
workshop,  mechanical  adjustments  calculated  to  answer  a  variety  Mistakes  made 
of  adaptations,  render  the  whole  machine  when  completed  im-  ty  inventors, 
serviceable  for  the  mam  purpose  intended  to  be  fulfilled.    They  The  class  of 
lose  sight  of  the  fact  that  the  meu  Avho  will  afterwards  have  to  ii^en  by  whom 
use  their  contrivances  on  service  are,  for  the  most  part,  not  drawn  fseT^n  fietr 
from  the  class  of  society  which  includes  skilled  mechanics  and  service"  ^ 
artificers,  but  from  that  of  ordinary  labourers ;  and  that,  con- 
sequently, with  comparatively  few  exceptions  they  are  apt  to  be 
rough,  devoid  of  neatness  and  manual  dexterity,  and,  too  often, 
especially  under  excitement,  careless.    They  do  not  take  into  Kisks  and  ex- 
account  the  violence  to  which  stores  of  all  kinds  are  subjected  in  posnre  to  which 
being  put  into  and  stowed  in  the  holds  of  ships,  during  gales  at  sea,  are  suited 
in  trani:fer  to  lighters,  in  disembarkations,  in  being  piled  on  during  their 
landing  places,  in  being  carried  in  all  kinds  of  land  transport  ^1''^"^!^ 
vehicles  over  all  kinds  of  ground,  in  exposure  to  all  sorts  of  stl^ceTof  war- 
weather,  in  frequent  unpackings  and  packings  amid  the  bustle  and 
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excitement  of  a  campaign.  Let  inventoi-s  remember  the  violent 
usage  which  ordinary  baggage  receives  in  a  long  journey  along 
comparatively  smooth  roads  when  there  are  many  changes  in  the 
conveyances,  notwithstanding  that  the  packages  transported  are 
specially  adapted  for  movement  and  made  to  withstand  shocks, 
notwithstanding  that  the  conveyances  are  expressly  built  for  the 
reception  of  such  articles,  and  notwithstanding  too  that  throughout 
the  jom-ney  they  are  moved  by  porters  under  the  supervision  of 
guards  whose  daily  business  it  is  to  handle  such  packages  and  to 
protect  them  against  injiuy  in  the  transit.  They  may  then  imagine 
what  would  be  the  fate  of  their  packages  were  they  subjected  to 
such  continued  removals  with  scarcely  any  similar  preparation  or 
precautions.  But  though  the  effects  in  such  a  case  might  be  fairly 
guessed  at,  still,  without  being  familiar  with  the  actual  transit  of 
army  stores  under  the  circumstances  of  warfare,  it  would  be 
difficult  to  realize  the  amount  of  additional  risks  and  shocks  to 
which  they  are  then  continually  exposed.  Yet  without  this  know- 
ledge it  is  scarcely  possible  to  understand  why  such  simple 
uniformity  and  such  solidity  are  absolutely  demanded  for  field 
appliances.  It  must  be  also  remembered  that  it  is  essential  to 
have  these  articles  at  all  times  in  a  thoroughly  serviceable  con- 
dition, so  that  they  may  be  ready  to  meet  urgent  wants  which 
may  occur  at  any  moment,  and  which,  when  they  occur,  no  other 
means  will  probably  be  available  to  supply.  If  an  engagement 
take  place,  and  any  considerable  proportion  of  the  stretchers 
which  were  depended  upon  for  carrying  away  the  wounded  are 
found  to  be  broken  or  unserviceable  from  any  cause,  experience 
teaches  that  great  suffering,  and  jDevhaps  loss  of  life,  will  not 
improbably  result.  Hence  it  is  that  army  medical  officers  are  so 
prone  to  reject  all  contrivances  for  the  first  conveyance  of  sick  and 
wounded  in  the  field  which  are  either  at  aU  complicated  in  con- 
struction or  which  do  not  appear  to  contain  sufficient  elements  of 
resistance  to  the  exposures  and  violence  they  know  by  experience 
they  will  be  subjected  to.  Inventors,  who  are  informed  that  the 
principles  of  their  inventions  are  approved,  and  who  yet  find  that 
the  inventions  themselves  have  been  rejected,  are  too  apt  to  con- 
clude that  the  officers  whose  reports  have  led  to  the  result  are  over 
fastidious  or  prejudiced.  They  find  articles  sanctioned  for  use 
which  are  manifestly  imperfect  in  some  respects,  and  incompetent 
to  fulfil  some  of  the  purposes  which  their  own  improved  contri- 
vances answer,  and  they  are  led  to  complain  that  they  are  not 
supported  in  their  effi^rts  at  improvement.  They  do  not  see  that 
the  less  perfect  contrivance,  if  its  continued  serviceable  condition 
can  be  relied  upon  with  fair  amount  of  certainty,  is  a  more  valu- 
able article  for  use  in  the  field  than  the  most  perfect  machine 
with  a  liabiHty  to  get  out  of  order.  Were  tiie  circumstances  of 
British  service  different  from  what  they  are,  Avere  the  proposed 
conveyances  intended  for  such  use  as  they  would  meet  with  if 
they  were  destined  to  be  handled  only  by  practised  and  careful 
mechanics,  only  in  countries  Avhere  Avell  made  roads  would  be 
constantly  met  with,  under  circumstances  where  opportunities  of 
repair,  or  the  means  of  speedy  restoration  of  missing  parts  existed, 
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then  there  can  be  no  doubt  but  that  the  decisions  pronounced  by     Chap.  V. 
committees  of  survey  would  occasionally  be  reversed.    Practical  pj-actkaTac- 
acquaintance  with  the  exigencies  and  actual  circumstances  of  a  quaiatance 
state  of  warfare,  joined  with  a  proper  understanding  of  the  best  "^ith  the  actual 
method  of  achieving  the  particular  objects  in  view,  can  alone  of^^arfarTcan 
enable  a  right  judgment  to  be  formed  respecting  the  fitness,  or  alone  decide 
other^A''ise,  of  any  special  contrivances  which  are  proposed  for  use  in  utility 

campaigning.  appScesfor 

These  reflections  have  been  induced  by  studying  the  many  in-  field  use. 

ventions  which  were  advocated  as  substitutes  for  the  stretchers  in 

ordinary  use  during  the  period  of  the  Crimean  war,  and  from 

being  aware  of  the  comments  which  were  made  by  some  of  the 

inventors  when  they  found  their  inventions  disapproved. 

We  find  the  complicated  nature  of  the  design,  and  want  of  Complicated 

sufficient  strength  in  the  construction,  advanced  by  committees  of  ^^^s^^^^ction 

rc  r     •  r  c  1        '  and  insufficient 

otncers  as  causes  oi  rejection  or  most  or  these  inventions.  strength,  fre- 

In  the  year  1855  fifty  "canvas  stretchers  with  folding  backs"  quent  causes  of 
were  sent  out  to  the  Crimea,  and  reported  upon  by  a  committee  ^ro^^ogg^  ggj^ 
of  which  the  Principal  Medical  Officer  with  the  army  was  presi-  appfiances.^ 
dent.    The  report  stated : — "  We  admire  the  principle  of  the  stretchers  with 
"  stretchers  with  folding  backs,  and  think  they  will  answer  folding  backs. 
"  admirably  for  moving  men  about  in  hospitals  and  at  fixed  sta- 
"  tions,  but  our  experience  of  field  service  leads  us  to  fear  they 
"  are  too  complicated  and  slightly  made  to  bear  the  rough  usage 
"  such  articles  meet  with  in  the  field." 

It  is  questionable  whether,  under  any  cuxumstances,  even  with  The  utility  of 
sufficient  solidity  and  without  an  objectionable  degree  of  com-      addition  of 
plication,  a  folding  back  is  a  desideratum  for  a  stretcher  of  the  ordTn'S  fidd^*" 
primary  kind.    In  the  majority  of  cases  for  which  field  stretchers  stretchers  very 
are  ordinarily  used  the  recumbent  position  is  the  best  to  be  adopted  questionable, 
for^  reasons  explained  in  a  previous  chapter,  and  is  the  one  in 
which  the  patient  is  most  secure  from  falling  dm'ing  transportation, 
without  the  addition  of  special  contrivances  for  preventino-  the 
occurrence  of  such  an  accident.    The  knapsack  and  great  coat  of 
the  man  who  is  being  carried,  or  any  other  temporary  arrange- 
ment, answers  sufficiently  the  object  of  raising  the  head  and  chest 
in  certain  special  cases  of  injury.    With  stretchers  of  the  secondaiy 
kind,  as  those  employed  in  hospital  wagons  intended  for  long 
journeys,  in  the  disembarkation  of  sick  soldiers,  and  for  many  pui^ 
poses  in  hospital  use,  an  arrangement  which  admits  of  the  patient 
being  in  a  semi-recumbent  or  sitting  position,  and  at  the  same 
time  safe  from  falling,  is,  on  the  other  hand,  often  a  very  useful 
acquisition. 

In  the  year  1861  two  stretchers,  differing  in  design  and  con-  Weisse's 
struction,  were  forwarded  from  Woolwich  for  experimental  trial  stretchers, 
m  the  camp  at  Shorncliffe.    They  had  been  made  at  the  carriage 
department,  after  the  patterns  of  litters  invented  by  M.  Weisse,  of 
I  rague.    The  principal  medical  officer  at  the  camp  subsequently 
reported  that  neither  of  them  appeared  well  adapted  for  field 
service,  though  both  were  ingeniously  contrived.    One  stretcher,  Stretchers  with 
in  which  the  handles  were  convertible  by  joints  into  legs  so  as  to  f 
support  and  keep  it  raised  from  the  ground,  was  objected  to  I'S^^ps. 
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because  the  handles  could  not  be  lowered  and  fixed  without 
additional  aid  to  the  bearers.  The  two  bearers  were  required  to 
support  the  body  of  the  stretcher  when  a  man  was  lying  upon  it, 
while  the  change  was  being  effected  in  the  handles.  The.capability 
of  converting  the  handles  into  legs  was  therefore  obviously  of  no 
advantage  so  far  as  its  qualities  as  a  field  conveyance  were  con- 
cerned; for  the  bearers,  though  desirous  of  resting  during  the 
transport,  could  not  do  so  without  placing  the  patient  on  the 
ground,  as  with  the  ordinary  field  stretcher,  while  on  the  other 
hand  its  simpKcity  of  construction  and  probable  power  of  resisting 
injury  were  interfered  with. 

One  of  these  stretchers  with  handles  convertible  into  feet  is 
shown  in  the  illustrations  which  follow.  The  drawings  are  taken 
from  an  example  employed  in  the  United  States.  It  does  not 
appear  however  to  have  been  much  used ;  it  is  not  alluded  to  in 
the  description  of  the  various  stretchers  issued  to  the  United 
States  armies  which  occm'S  in  the  well-known  report  emanating 
from  the  Surgeon-General's  Office  at  Washington  in  November 
1865.  It  is  evident  that  in  addition  to  the  difficulty  before 
mentioned  of  fixing  the  feet  without  additional  aid  during  the 
transport  of  a  patient,  that  the  handles  being  only  hinged  to  the 
side  poles  would  be  very  easily  broken  off,  and  the  stretcher  so  ren- 
dered useless.  The  first  illustration  (Fig.  xxiii.)  shows  the  under 
surface  of  the  stretcher  with  the  handles  raised,  the  canvas  being 
stretched  by  folding  traverses ;  the  second  (Fig.  xxiv.)  shows  the 
appearance  of  the  stretcher  with  its  handles  lowered  and  fixed  in 
position  as  feet. 


Fig.  XXIII. — Under  surface  of  United  States  Stretcher  -svith  its  handles  extended. 


pieces. 


Kg.  XXIV.  Side  view  of  the  same  stretcher  with  its  handles  converted  into  feet. 

The  specialty  of  the  second  stretcher  sent  for  trial  to  Shorn- 
m^Sehlad-  cliffe  consisted  in  its  being  fitted  with  a  moveable  head  piece. 

This  stretcher  was  objected  to  on  account  of  its  weight,  but  chiefly 
because  the  elevation  of  the  portion  intended  to  bear  the  weight 
of  the  head  su.btracted  too  much  from  the  length  of  the  canvas 
employed  in  supporting  the  body  and  legs,  thus  rendering  the 
position  of  the  x^atient  uneasy  and  insecure.  Another  objection 
urged  against  it  was  that  the  nature  of  the  apparatus  for  raising 
and  lowering  the  head  piece  caused  the  stretcher  to  be  too  com- 
plicated for  general  use.  ,  , ,  ^  ,  .  .  , 
Faults  of  a  similar  kind  were  probably  found  to  exist  m  the 
Se^.^*^'"^  following  invention,  of  which  a  model  was  submitted  to  the  Army 
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Medical  Department  in  the  early  part  of  the  year  1855  by  Mr.  Chap^V. 

Bigg,  the  well-known  surgical  mechanist.    The  model  represented 

a  stretcher  with  a  folding  back,  moveable  feet,  and  several  other 

appliances.    The  advantages  of  this  stretcher,  as  enumerated  by 

its  inventor,  were,  that  it  would  admit  of  a  wounded  man  being  Enumeration 

carried  in  a  wholly  recumbent  position,  or  in  a  sitting  position,  of  the  purposes 

with  the  legs  raised  and  supported,  or  sitting  with  the  knees  bent  coJ[^'^e  ^p- 

and  the  legs  hanging  down,  the  back  and  head  of  the  patient  pUed. 

being  in  all  cases  fully  supported.    It  could  be  used  as  a  camp 

bedstead,  being  fitted  with  moveable  feet.    It  could  be  folded  so 

as  to  s6rve  the  purpose  of  a  tray  for  the  conveyance  of  light 

parcels,  its  length  being  then  about  three  feet,  and  its  width  about 

two  feet;  or  it  could  be  folded  up  for  stowage  into  a  parcel  three 

feet  long  by  one  foot  in  vndth,  when  it  could  be  easily  carried  on 

the  back  of  a  man.    It  was  calculated  that  the  stretcher  would 

not  exceed  14  lbs.  in  weight.    But  this  was  simply  an  estimate, 

the  mc  del  never  having  been  enlarged  to  a  pattern  of  full  size. 

The  various  advantages  enumerated  were  obtained  by  the  com-  Its  construc- 
bination  of  a  light  metal  outer  frame,  with  a  partial  inner  frame  *^°°* 
of  the  same  material,  and  a  canvas  support.  The  outer  frame  was 
so  jointed  as  to  admit  of  the  relative  positions  of  its  several  portions 
being  changed  and  fixed  in  order  to  adapt  themselves  for  affording 
the  necessary  support  to  the  patient  under  the  several  circum- 
stances above  mentioned,  at  the  same  time  that  it  acted  as  the 
poles  of  a  stretcher  and  formed  the  handles  by  which  the  whole 
machine  was  carried.  The  inner  frame  was  so  connected  wdth 
the  outer  that  it  could  be  raised  or  lowered  independently,  and  so 
served  the  purpose  of  supporting  the  head  and  back  of  the  patient 
without  regard  to  the  position  which  the  outer  frame  might  be 
adapted  to  by  the  bearers. 

A  more  substantial  field  stretcher,  though  nearly  identical  in  its  Colonel  Clerk's 
objects  and  in  many  respects  in  its  construction,  is  the  one  kno>vn  ^^^^  stretcher, 
as  Col.  Clerk's  field  stretcher,  of  which  a  view  in  perspective,  as 
well  as  a  side  elevation  and  upper  and  under  plan,  with  measure- 
ments, are  given  on  the  next  page.    The  canvas  of  this  stretcher, 
like  that  proposed  by  Mr.  Bigg,  is  attached  to  a  framework  which 
is  independent  of  the  outer  part  of  the  conveyance,  excepting  for 
a  certain  distance  in  its  middle.    All  the  positions  for  a  patient, 
mentioned  by  Mr.  Bigg,  can  be  obtained  by  the  use  of  Col. 
Clerk's  stretcher,  the  foot  pieces  and  head  pieces  being  capable  of 
being  fixed  at  different  heights.    It  can  also  be  used  if  necessary 
as  a  camp  bedstead.    The  stretcher  proper,  however,  is  fixed 
between  two  side-poles,  instead  of  being  within  a  complete  frame, 
and  these  side-poles  are  not  jointed,  so  that  they  do  not  admit  the 
attainment  of  some  of  the  other  purposes  mentioned  in  describing 
Mr.  Bigg's  model.    The  stretcher,  moreover,  is  made  chiefly  of 
wood,  iron  being  used  only  in  forming  the  necessary  cross-pieces 
and  connexions  between  its  several  parts.    It  has  also  the  advan- 
t'lge  of  having  a  covered  hood  for  the  protection  of  the  face  and 
upper  part  of  the  body  of  a  patient  when  carried  upon  it.  The 
weight  of  Col.  Clerk's  field  stretcher  is,  I  believe,  about  50  lbs. 
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rig.  XXV,- -Perspective  view  of  Col.  Clerk's  Field  Stretclier. 


Fig.  XXVI. — Side  elevation  of  Col.  Clerk's  Field  Stretclier,  -with  measurements. 
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As  a  ^eld  stretcher  the  objections  to  this  conveyance  are  its  Chap,  V. 
complicated  construction,  and  the  questionable  utility  before 
.  discussed  of  foldino;  backs  being  applied  to  stretchers  intended  for 
use  in  the  field.  Its  weight  is  also  unavoidably  increased  by  the 
nature  of  its  construction.  It  is  also  open  to  the  disadvantages 
common  to  all  framed  stretchers  as  regards  campaigning  purposes. 
These  are  mentioned  in  the  remarks  on  framed  stretchers  in 
general. 

The  drawings  on  the  previous  page  fuUy  illustrate  the  con- 
struction of  Col.  Clerk's  field  stretcher. 

The*idea  of  having  a  stretcher  suspended,  partially  or  wholly,  M.  Wahl's 
within  an  outer  framework,  or  between  two  outer  side-poles,  con-  "  trancard 
tinues  to  be  not  unfrequently  acted  upon  by  inventors.  In  the 
Paris  Exhibition  of  1867  there  were  several  such.  On  that  occa- 
sion the  Wurtemberg  Committee  for  aid  to  wounded  exhibited  a 
"  Brancard  Pliant,"  or  folding  stretcher,  invented  by  M.  Wahl. 
The  etretcher  in  this  instance  was  slung  within  a  framework,  and 
the  whole  was  constructed  so  as  to  admit  of  being  folded  up.  It 
was  obviously  too  complicated  for  general  use. 

A  lighter  kind  sent  by  the  same  committee,  but  also  too  com-  Another  form 
plicated  for  the  general  purposes  of  a  field  conveyance,  was  called  of  "  brancard 
a  "  Siege  pliant  pour  le  service  de  campagne,"  folding  seat  for  P^^°*-" 
field  service.    This  stretcher  was  designed  to  carry  a  patient 
sitting,  and  the  seat  was  within  two  side-poles.    It  rested  on  the 
legs  attached  to  the  seat  when  put  on  the  ground. 

The  French  National  Committee  exhibited  the  model  of  the  French  hand- 
"  Brancard  double  a  articulations  "  (double  stretcher  with  joints)  litter  for  car- 
"  de  MM.  le  Dr.  Piotrowski  et  Vinois."  This  was  arranged  for 
the  carriage  of  two  patients  back-to-back,  in  a  semi-recumbent 
position.  The  jointed  stretchers  were  carried  within  two  outer 
side-poles,  and  could  be  folded  up  flat  between  them.  An  examina- 
tion of  the  model  showed  that  when  constructed  of  full  size  its 
weight  would  be  too  great  when  loaded  for  general  use  in  the 
field  by  a  couple  of  bearers,  for  which  number  it  was  designed,  at 
the  same  time  that  its  complicated  construction  and  unsuitableness 
for  easy  stowage  would  be  also  against  its  adoption  as  an  article  of 
field  equipment. 

With  reference  to  models,  in  M^hich  form  many  inventors  find  it  Kemarks  on 
convenient  to  exhibit  their  designs,  and  especially  with  regard  to  models  of  pro- 
modeh  of  such  complex  conveyances  as  those  proposed  for 'Service  ances 
m  the  field  by  Mr.  Bigg,  and  by  Messrs.  Piotrowski  et  Vinois,  I 
may  observe  that,  useful  as  such  miniature  representations  are  for 
explaining  the  principles  and  illustrating  their  details  of  construc- 
tion in  the  lecture  room,  it  should  always  be  remembered  that  they  Their  use  for 
usually  prove  exceedingly  fallacious  guides  when  solely  depended  purposes  of 
upon  for  arrivmg  at  conclusions  on  the  actual  fitness  for  service  of 
the  machmes  which  they  are  made  to  represent.    They  are  apt 
even  to  deceive  mventors  themselves  as  to  the  precise  qualities  and 
capabilities  of  the  particular  contrivances  which  they  design  them 
to  illustrate,  and  should  never  be  accepted  by  critical  observers  us 
sufficient  for  forming  a  reliable  judgment  of  then:  practical  merits. 
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Chap.  V. 

Models  very 
apt  to  deceive 
if  used  as  tests 
of  the  qualities 
and  the  capa- 
bilities of  the 
machines 
■which  they  are 
designed  to 
represent. 


Patterns  of 
conveyances 
can  alone  ena- 
ble an  accurate 
judgment  to  be 
formed  respect- 
ing their  fitness 
for  the  pur- 
poses intended 
by  their  con- 
struction. 


Description  of 
the  field- 
stretcher  in 
present  use  in 
the  British  ser- 
vice. 


It  is  only  by  much  greater  care  and  nicety  than  are  usually  given 
to  such  articles,  that  models  can  be  made  strictly  to  scale,  so  that 
the  proportionate  relations  of  dimensions  may  be  accurately  pre- 
served in  all  of  their  parts.  It  would  surprise,  perhaps,  no  less  than 
disappoint,  many  inventors,  were  the  models  which  they  exhibit,  to 
be  employed,  with  all  their  relative  proportions  preserved,  as  the 
standards  of  measurement  for  the  construction  of  patterns  for 
actual  use  of  the  vehicles  they  represent ;  so  obvious  do  small 
errors,  which  are  scarcely  noticeable  in  a  model,  become  when  they 
are  magnified  to  the  dimensions  of  the  fuU-sized  object.  Many 
models  are  little  better  than  toys  because  they  are  not  I'nade  to 
scale.  Other  matters  besides  form  and  dimensions,  such  as  strength 
of  material  in  relation  to  weight  to  be  carried,  effect  of  increased 
mass,  the  relative  bearings  of  the  several  portions  in  the  machine 
itself,  are  also  subjects  which  can  seldom  be  rightly  estimated  in 
models.  A  complete  pattern  can  alone  enable  committees  who  f>j*e 
ordered  to  pronounce  opinions  on  the  merits  of  such  inventions  as 
conveyances,  of  whatever  kind  they  may  be,  to  do  theu-  dutj  with 
equal  justice  to  the  inventors  and  to  the  public  service ;  for  only  a 
pattern  can  be  subjected  to  tests  corresponding  with  the  work  in 
which  the  article  will  be  actually  employed  on  service  in  campaign- 
ing. 

The  field-stretcher  authorized  for  general  use  in  the  Brjtish 
service  at  the  present  time  is  shown  in  the  illustrations  which 
follow.    It  is  thus  constructed : — The  two  poles  are  round,  made 
of  ash,  and  are  each  eight  feet  long,  and  one  inch  and  a  half 
in  diameter,  or  nearly  five  inches  in  circumference,  excepting 
for  a  short  space  near  their  extremities,  where  there  is  a  sHght 
diminution  in  girth  to  adapt  them  for  being  handled.    Two  plain 
iron  rods,  each  22  inches  in  length,  three-eighths  of  an  inch  in 
diameter,  or  about  one  inch  in  circumference,  and  terminating 
in  a  ring  at  one  end  and  a  hook  at  the  other,  are  attached  by 
their  rings  to  two  staples  fixed  at  the  distance  of  seven  inches 
from  the  extremities  of  the  two  poles,  but  on  opposite  sides  and 
ends  of  the  stretcher.    At  a  corresponding  distance  from  the  end 
of  each  alternate  pole  is  an  ojsening  in  the  pole  itself  of  a  size 
proper  for  receiving  the  hooked  end  of  the  iron-  rod.    The  iron 
rods,  when  they  are  hooked  across,  form  the  traverses,  and  fasten 
up  the  stretcher.    The  sacking  is  make  of  a  piece  of  stout  canvas, 
and  is  folded  over  each  side  so  as  to  form  two  plaits  sufliciently 
large  for  the  poles  to  be  inserted  into  them.   At  one  end  is  a  small 
horsehair  pillow,  also  covered  with  canvas.    It  is  secured  to  the 
sacking  by  means  of  leather  thongs,  which  are  passed  through 
openings  in  the  sacking  and  tied  together  on  its  under  surface. 
Two  stout  leathern  straps  or  slings,  looped  at  their  ends,  are  pro- 
vided for  each  stretcher,  but  not  connected  ^vith  it  by  any  fixture; 
they  are  intended  to  be  passed  round  the  necks  of  the  bearers  to 
act  as  braces  and  assist  in  keeping  up  tlie  weight  of  the  stretcher 
when  in  use.    One  end  of  each  strap  is  provided  with  eyelet  holes 
and  a  buclde,  so  that  it  may  be  shortened  or  lengthened  according 
-to  the  respective  heights  of  the  bearers  j  the  other  has  a  loop  only 
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for  receivino-  one  of  the  handles  of  the  stretcher.  There  are  no  CiiAr. 
feet  to  these  stretcliers.  When  required  to  be  packed  for  trans-  — 
port  the  iron  traverses  are  laid  closely  in  contact  with  the  poles, 
the  sackipg  Anth  the  pillow  inside  and  the  poles  are  rolled  up 
together,  the  straps  of  the  bearers  are  laid  alongside,  and  the  whole 
is  "fastened  into  one  package  by  four  cords  attached  for  this 
purpose  to  the  four  corners  of  the  sacking. 


Fig.  XXVin. — Plan  of  British  Regulation  Stretcher,  without  pillow  or  straps,  with 

ti'averses  fastened. 


Fig.  XXIX. — Plan  of  the  same,  with  traverses  unfastened. 


Fig.  XXX. — The  same,  with  pillow  and  straps  packed  for  transport. 


Fig.  XXXI. — ^The  same,  with  pillow  and  straps  open  for  use. 
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Advantages  of 
the  British 
regulation 
stretcher. 


Chap.v.  The  total  weight  of  the  regulation  stretclier  is  15  lbs.  The 
pair  of  poles  and  connected  iron  traverses  being  9  lbs.  5  oz. ;  the 
sacking,  stays,  cords,  and  pillow,  3  lbs.  14  oz. ;  the  pair  of  leather 
slings,  lib.  13oz.  The  weight  varies  to  a  slight  ai?iount  in 
different  sti-etchers,  chiefly  owing  to  variations  in  the  dimensions 
of  the  circumference  of  tlae  poles. 

The  English  regulation  field-stretcher  has  the  advantage  of 
being  simple  in  construction,  inexpensive,  and  portable.  °The 
canvas  bottom  is  made  easily  removable,  so  that  it  may  be  at  once 
washed  if  soiled  by  blood  or  dirt.  It  is  questionable  whether  the 
cleanliness  of  the  stretcher  might  not  be  still  farther  secured  if 
an  impermeable  covering  of  some  kind  were  substituted  for  the 
plain  canvas  of  the  horsehair  pillow,  which  cannot  be  so  readily 
removed  to  be  washed.  The  horsehair  stuffing  Avould  be  also 
better  preserved.  The  separation  of  the  canvas  bottom,  though 
convenient,  cannot  be  regarded  as  a  necessary  arrangement.  Even 
v;hen  removed,  the  canvas  cannot  be  washed  like  ordinary  linen 
by  being  rubbed  between  the  hands ;  it  must  be  laid  on*^  a  flat 
surface  and  then  cleaned  by  means  of  a  scrubbing  brush  and  soap, 
in  the  same  way  as  canvas  articles  are  cleaned  on  board  ship.  At 
least  this  is  the  usual  method  adopted  for  cleaning  the  canvas  of 
stretchers.  It  is  evident,  therefore,  that  the  canvas  bottom  could 
be  scoured  with  almost  equal  ease  although  nailed  or  otherwise 
fixed  to  the  side  poles  or  traverses. 

Its  disadvan-  The  regulation  stretchers  are  not  free  from  important  objec- 
tages.  tions.    Stretchers  of  the  same  kind  were  used  at  the  commence- 

ment of  the  Crimean  war,  with  the  exception  that  no  straps  to 
assist  the  bearers  were  provided  at  that  time.    The  inconveniences 
then  experienced  during  their  use  in  the  field  were  two-fold.  Not 
unfrequently  the  iron  traverse,  from  being  too  slight  for  the  strains  to 
which  it  was  subjected,  became  broken,  and  no  means  of  repaii'ing 
the  damage  were  at  hand.    More  often  one  or  both  of  the  tra- 
verses became  bent,  and  then  there  was  great  difliculty  in  forcing 
by  manual  efforts  the  two  traverses  into  exactly  corresponding 
lengths,  and  unless  this  correspondence  in  length  were  precisely 
obtained,  only  one  traverse  could  be  hooked  into  its  place.  The 
unprotected  openings  in  the  side  poles  designed  to  receive  the 
hooks  of  the  traverses  quickly  became  enlarged,  Aveakening  the 
side  poles  still  further  at  those  particular  points,  and  leading  to 
the  inconvenience  of  the  hooks  being  easily  jerked  by  accidental 
blows  out  of  their  places,  notwithstanding  the  weight  of  a  patient 
upon  the  stretcher.    Another  serious  inconvenience  was  the  Avant 
of  means  of  keeping  the  patient  off  the  wet  mud  in  the  winter 
time,  or  the  hard  uneven  ground  in  dry  weather,  when  the  bearers 
were  compelled  to  rest  themselves  during  the  long  carriage  of  the 
patient  from  the  trenches  up  to  camp. 

Stretchers  without  feet,  and  only  essentially  differing  from  the 
Eno-lish  re""ulation  stretcher  in  the  circumstance  of  the  traverses  ' 
beino-  detached  and  made  of  wood,  were  employed  at  the  com- 
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mencement  of  the  late  war  in  the  United  States  in  the  northern  .Chab.  V. 
armies.   

The  Surgeon-General  of  the  United  States  army  mentions  in 
his  remarks  on  the  means  of  transportation  of  the  wounded  that 
in  the  early  part  of  the  war  most  of  the  regiments  sent  iato  the 
field  were  supplied  with  stretchers  of  the  old  regulation  pattern. 
The  form  and  construction  of  this  stretcher  are  shown  in  the  fol- 
lowing drawing.  It  seems  to  have  soon  given  way  to  stretchers  of 
other  patterns. 


-r  li  is  not  mentioned  that  the  absence  of  feet  was  one  of  the  United  States' 
causes  of  its  rejection ;  the  only  faults  named  in  the  report  are  stretcher  with- 
that  "the  yoke  pieces  (traverses)  were  frequently  lost,  and  that 
"  when  the  canvas  stretcher  became  damp  the  litter  was  put 
"  together  with  difficulty."*    The  difficulty  of  fixing  the  traverses 
:to  the  side  poles,  owing  to  the  canvas  shrinking  under  the  effects 
of  damp  has  never  been  noticed  in  the  EngKsh  regulation  stretcher 
the, sacking  being  left  sufficiently  loose  to  avoid  this  inconvenience! 
It  is  obvious  that  a  sKght  increase  in  the  width  of  the  canvas  in 
the  American  stretcher  would  have  equally  obviated  this  objection, 
and  that  this  could  have  been  given  to  it  without  detractmg  from 
its  capability  or  fitness  for  transportation  of  wounded,  especiaUy 
as  no  feet  were  provided  to  keep  the  patient  off  the  ground. 

Feet  to  stretchers  are  not  only  of  importance  for  keeping  a  Importance  of 
patient  olF  the  ground  when  laid  down  for  the  temporary  ease  of  f'^^* 
the  bearers  during  the  transport,  but  also  because  they  render  the 
stretcher  capable  of  acting  the  same  part  for  the  patient  for  a  lono-er 
time  if  circumstances  render  it  desirable  or  necessary.  It  has  been 
urged  as  an  argument  against  the  addition  of  feet,  that  if  stretchers 
can  be  used  as  camp  bedsteads,  they  wiU  be  so  emploved  by  per- 
sons who  have  no  right  to  use  them,t  to  the  detriment  of  those  for 


*  Circular,  No.  6,  Washington,  Nov.  1,  1865,  p.  81. 
^  t       Chisholm,  who  served  in  the  army  of  the  Confederate  States  during  the  late 
civil  war,  has  written,  "  Another  objection  to  the  framed  litter,  especially  with  feet,  is 
tnat  tHey  are  often  used  as  beds  and  lounges  for  officers,  although  this  application 
\,  II  ^^P''«S8ly  prohibited,  and  while  thus  used  are  frequently  broken  by  persons 
■  u       "^'"^  themselves  upon  them,  or  sitting  upon  one  of  the  sides.    As  the  feet  are 

seiQom  required,  it  is  an  improvement  to  omit  them  in  the  construction  of  litters. 
Chisholm  8  Military  Surgery,  Columbia,  1864,  p.  103. 
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Chap.  V.  whom  they  are  intended.  But  there  are  other  means  in  a  well 
trained  and  disciphned  service  of  guarding  against  such  an  abuse 
as  this  would  be,  and  of  meeting  it  if  it  occurred.  To  pro\ide 
against  the  probability  of  abuse  by  putting  a  total  stop  io  the  use 
of  an  article,  if  that  article  be  determined  to  be  necessary,  would 
in  most  matters  be  acknowledged  to  be  an  expedient  no  less  puerile 
than  mischievous.  The  question  respecting  the  additional  pro- 
vision of  short  feet  for  stretchers  therefore  really  resolves  itself  into 
Value  of  the  ^jjig  .  are  the  advantages  of  these  supports  sufficient  to  counter- 
to  ^the  appUca-^  balance  the  disadvantages  of  the  additional  risk  of  breakage  if 
tionoffeetto  they  are  fixed  or  jointed  to  the  poles,  or  of  the  division  of  the 
stretchers.  stretcher  into  several  pieces  if  they  are  made  to  form  part  of 
moveable  traverses.  The  feet  must  project  while  in  use,  what- 
ever contrivance  may  be  adopted,  and  the  liability  to  injury  must 
be  increased  proportionably.  A  similar  risk  attends  almost  every- 
thing in  which  the  extreme  limit  of  simplicity  is  passed.  But 
the  amount  of  risk  is  always  measured  against  the  amount  of 
advantage  gained  by  the  additional  construction,  and  then  a 
balance  is  struck  in  order  to  determine  whether  the  addition  is 
deserving  of  general  adoption.  Nine-tenths  of  the  breakages 
which  are  ascribed  to  peculiarity  of  construction,  supposing  that 
the  articles  are  properly  made  in  the  first  instance,  and  are  suffi- 
ciently substantial,  are  the  result  of  want  of  previous  training  in 
the  right  mode  of  using  the  articles,  or  of  want  of  care  in  the  use, 
or  of  positively  abusing  the  articles  in  such  a  way  that  breakage 
is  an  inevitable  result.  If  responsibility  were  sufficiently  defined 
and  acknowledged  on  both  sides^  and  such  "  accidents  "  could  be 
practically  followed  up  by  proportionate  penalties,  they  would 
occur  much  less  frequently  than  they  do  under  existing  circum- 
stances. As  regards  the  question  of  feet  being  applied  to  field 
stretchers,  there  can  be  no  doubt  that  the  liability  to  breakage 
has  been  increased  by  all  the  expedients  which  have  been  hitherto 
hit  upon  for  attaching  them  to  the  stretcher  poles ;  but  the  advan- 
tages, already  mentioned,  resulting  from  having  the  feet  are  so 
great,  that  the  additional  liability  to  injury  in  consequence  of  them 
has  been  submitted  to  rather  than  the  disadvantages  of  doing 
without  them.  The  regulation  field-stretchers  of  all  countries 
excepting  the  English,  I  believe,  are  now  provided  with  feet ;  and 
among  all  the  field-stretchers  exhibited  at  the  Universal  Exposition 
at  Paris  in  1867,  there  was  not  one  modern  stretcher  exhibited 
without  these  appendages. 

As  a  general  rule,  when  the  feet  of  stretchers  are  connected 
with  the  traverses,  instead  of  with  the  poles,  the  traverses  are 
detached,  the  object  of  this  arrangement  being  to  facilitate  stow- 
age, and  to  admit  of  the  poles  passing  through  the  open  hems  of 
the  sacking  bottom.  But  even  this  arrangement  is  not  absolutely 
necessary,  either  as  regards  easy  package  or  to  meet  the  views  of 
those  who  consider  the  separation  of  the  canvas  desirable.  Ouj9 
form  of  stretcher  (Mr.  Redford's)  presents  the  feature  of  connect- 
ing both  traverses  and  feet  with  the  poles  at  the  same  time  that 
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there  appears  to  be  no  difficulty  in  using  the  canvas  sacking  with     Chap  V 

hems,  as  is  done  in  the  regulation  field-stretcher.    I  have  not   

however,  seen  a  pattern  *  of  this  conveyance,  so  that  I  am  unable 
to  say  whether  the  strength  would  be  impaired,  or  whether  any 
difficulty  in  use  would  be  likely  to  arise  from  the  peculiar  arran ele- 
ment of  the  joints  by  which  the  traverses  and  feet  are  locked 
together.  A  description  and  drawing  of  Mr.  Bedford's  stretcher 
will  be  found  at  another  part  of  this  chapter. 

The  stretchers  employed  in  the  French  military  service  are  com-  Regulation 
posed  of  three  separate  parts,  the  poles,  traverses,  and  thesackino-.  stretcher  of  the 
They  are  provided  with  feet,  which  are  formed  by  portions  of  the  ^'""^y* 
traverses.  The  poles  are  independent  of  each  other,  are  made  of 
oak,  and  taper  towards  their  extremities.  The  traverses  are  also 
made  of  wood,  and  besides  terminating  in  feet,  are  provided  at 
each  end  with  a  solid  and  firmly-secured  metal  ring,  throuo-h 
which  the  poles  are  intended  to  be  passed.  The  sacking  is  oblong 
in  form,  has  down  each  side  an  open  fold  or  hem  for  receiving  one 
of  the  poles,  and  is  fixed  (nailed)  by  its  short  borders  to  the  two 
traverses.  It  is  strengthened  at  the  four  corners  by  pieces  of 
leather.  Small  straps  and  buckles  are  attached  in  these  situations 
for  the  purpose  of  fixing  and  bracing  together  the  frame  formed 
by  the  junction  of  the  two  poles  and  traverses.  The  several  parts 
of  these  stretchers  are  carried  in  appointed  places  at  the  upper 
parts  of  the  hospital  store  wagons  (caissons  d'ambulance),  whence 
they  can  at  once  be  removed  for  use ;  but,  as  the  number  is  limited 
to  three  stretchers  to  each  wagon,  additional  stretchers  are  taken 
for  use  in  the  field.  These  supplementary  stretchers  are  rolled  up 
in  bundles  and  placed  on  bat  mules.  Leathern  shoulder-straps  are 
issi^ed  to  the  bearers  to  assist  in  the  carriage  of  the  stretchers. 

The  following  drawings  represent  the  forms  of  the  traverses, 
poles,  and  mounted  stretcher  just  described: — 


Fig.  XXXIIL— (a)  The  traverse,  and  (6)  the  poles  of  the  French  Army  Regulation 

Stretcher. 


T*^"^  XT  ^e'lford's  stretcher  is  contained  in  the  Museum  of  Mil.  Surgery  at 
Jietley,  Spec.  No.  1205.  a  .? 


I  '1 
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French  Army  Regulation  Stretcher. 


Chap.  V. 


Fig.  XXXIV. — The  Eegiilation  Stretcher  of  the  French  Army  mounted. 

Eegulation  It  may  be  desirable  in  sotae  expeditions  to  have  stretchers  so 
stretcher  of  the  arranged  that  they  shall  occupy  the  least  possible  space  and  be 
adapted  fo™^'  Capable  of  being  transported  without  damage  on  the  backs  of  bat 
conveyance  on  animals.  This  has  been  a  matter  of  necessity  in  many  of  the 
bat  animals.  military  expeditions  of  the  French  in  Algeria,  when  detached 
columns  of  troops  have  had  to  operate  for  lengthened  periods  far 
from  any  military  base  in  mountainous  districts  where  wheeled 
transport  was  impracticable ;  and  where,  nevertheless,  the  sick  and 
wounded  of  each  column  having  to  be  carried  with  it,  the  ambu- 
lances could  not  be  limited  to  containing  simply  the  means  of 
administering  the  first  dressings  as  in  Europe,  but  had  to  carry 
with  them  all  the  requirements  for  subsequent  care  and  treatment. 
Under  such  circumstances  economy  of  space  in  all  the  marteriel 
that  has  to  be  transported  becomes  of  first  importance.  In  1852 
a  commission  sat  in  Algiers  for  the  purpose  of  improving  the 
system  of  ambulances  as  they  then  existed  and  adapting  them 
better  to  the  exigencies  of  Algerian  warfare.  The  stretchers  were 
taken  into  consideration  with  the  rest  of  the  hospital  equipment, 
and  the  patterns  which  the  commission  decided  to  be  best  fitted 
for  the  service  of  such  expeditions  is  represented  in  the  drawings 
which  follow.  The  poles  are  divided  midway,  but  so  united  by 
hinges  that  the  two  halves  can  be  folded  back  upon  each  other. 
The  iron  feet  of  each  traverse  are  also  arranged  to  fold  back  into 
one  and  the  same  line  with  the  traverse  itself  When  taken  to 
pieces  for  the  purpose  of  being  packed  preparatory  to  being 
placed  on  the  mule's  back,  each  stretcher  is  subdivided  into  two 
independent  parts,  one  part  consisting  of  the  two  side  poles  folded 
back,  the  other  of  the  two  cross-pieces  with  the  feet  folded,  and 
the  canvas  bottom  smoothly  rolled  aroimd  them.  Each  stretcher 
is  thus  folded  into  a  small  volume.  Ten  stretchers  are  appro- 
priated to  form  a  mule's  load,  five  being  placed  in  a  case  secured 
by  straps  on  each  side  of  the  pack-saddle.  The  weight  of  tl>e 
stretcher  all  complete  is  kil.  10 '500,  or  nearly  22  lbs. 

In  this  stretcher  a  somewhat  complicated  construction,  though 
one  not  readily  put  out  of  order,  and  the  inconvenience  of  a  divi- 
sion into  separate  parts,  are  submitted  to  for  the  sake  of  obtaining 
a  still  more  portable  form  of  package  than  is  requisite  for  stowage 
in  the  ambulance  store- wagon.  The  annexed  sketches  sufficiently, 
explain  the  construction  and  mode  of  package  of  the  "  brancard  ^ 
"  harapes  bris(^es." 


\ 


French  Ai^ny  Portable  Stretcher, 
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Fig.  XXXV. — Portable  Stretcher  (Brancard  a  Hampes  Brisees)  adapted  for  carriage 
upon  the  back  of  a  bat  animal,  for  use  in  mountain  warfare  or  xmder  any  circum- 
stances where  carriage  in  store  wagons  is  not  practicable, 

A.  Side  view  of  the  stretcher  mounted. 

B.  Plan  view  of  the  stretcher  with  its  canvas  bottom. 

C.  Part  of  pole  showing  the  side  hinge. 

D.  Pole  partly  bent  showing  the  mode  of  supporting  the  joint. 

E.  Traverse  with  feet  unfolded. 

F.  Traverse  with  feet  folded  up. 

G.  Case  for  stretcher,  jfront  view. 

H.  Case  for  stretcher,  side  view. 

The  separation  of  the  side  poles  of  stretchers  into  two  sections 
has  been  frequently  suggested  as  a  means  of  avoiding  the  incon- 
venience inseparable  from  the  transport  of  the  poles  in  their 
complete  state,  and  also  to  enable  them  to  form  part  of  the  per- 
sonal equipment  of  men  of  the  Army  Hospital  Corps,  so  that  they 
may  be  at  hand  at  all  times  with  the  attendants  who  are 
trained  to  use  them.  Now  that  provision  is  made  for  the  transport 
of  the  stretchers  in  the  hospital  carts,  the  length  of  the  poles  will 
not  be  so  much  a  source  of  inconvenience  as  it  formerly  was.  Until 
a  recent  period  it  was  the  custom  for  the  regimental  stretchers  to 
be  distributed  among  the  bandsmen  Avhen  starting  upon  active 
service,  to  be  carried  by  them  during  the  march.  The  regimental 
stretchers  were  carried  in  this  way  on  the  march  from  the  place 
of  landing  in  the  Crimea  to  the  position  before  Sebastopol.  As  the 
bandsmen  were  not  trained  to  any  particular  method  of  carrying 
them,  and  as  they  were  not  provided  with  any  means  of  support- 
mg  them  analogous  to  the  belts  for  supporting  the  poles  of 
standards,  it  depended  entirely  upon  each  man's  care  and  handi- 
ness  whether  the  stretcher  he  was  carrying  became  an  incon- 
venience to  himself  and  his  neighbours  or  not.  It  is  not  intended 
by  present  arrangements  that  the  stretchers  shall  be  distri- 
buted until  there  is  a  near  prospect  of  their  being  required  for 
use.     The  advantages  wliich  would  be  likely  to  result  frolu 


Stretchers  with 
divided  poles. 


The  length  of 
the  ordinary 
stretcher-pole 
of  less  incon- 
venience now 
than  it  was 
formerly. 

Stretchers  car- 
ried by  the 
bandsmen  of 
regiments. 
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Percy's  view 
on  the  requi- 
sites for  field 
stretchers. 


Stretchers 
adapted  to 
form  part  of 
the  equipment 
of  bearers. 


Percy's  plan. 


Dr.  Millingen's 
plan. 


Stretchers  forming  part  of  the  ordhiary  personal  equipment  of  the 
men  ot  tlie  Army  Hospital  Corps  or  of  sections  of  them  specially 
told  ott  as  bearers  of  wounded  is  a  subject  which  admits  of  ques- 
tion and  discussion  and  will  be  refen-ed  to  presently.  The  manner 
m  which  It  has  been  proposed  to  apply  the  equipment,  so  as  to 
render  the  carriage  of  it  as  little  irksome  as  possible  to  the  bearer, 
and  at  the  same  time  to  have  it  convenient  and  ready  for  use,  may 
now  be  described. 

Baron  Percy  advocated  the  division  of  stretchers  into  two  equal 
parts.  «  What  are  wanted,"  he  said  «  are  stretchers  which  shall 
be  always  at  command,  and  that  the  men  can  carry  in  equal 
divisions  as  easily  as  they  can  carry  a  firelock.  These  are  the 
prime  conditions  to  be  sought  for  "in  these  conveyances.  The 
bearers  in  time  of  war  ought  always  to  have  the  means  of 
forming  a  stretcher  in  their  hands,  without  depending  upon 
store  waggons  or  b^t  animals,  or  the  results  of  requisitions,  for 
it  IS  a  crime  to  count  upon  the  chance  of  obtaining  them  from 
these  sources  when  the  possession  of  them  concerns  the  relief, 
"  or  even  the  existence  of  a  class  of  men  the  most  deserving  of 
"  our  forethought  and  help."*  Baron  Percy  thought  that  aU]  the 
stretchers  should  also  be  adapted  to  answer  the  purpose  of  camp 
bedsteads  when  necessary. 

Dr.  Millingen  of  the  British  service  held  similar  views  on  this 
subject.    The  following  is  an  outline  of  the  plan  advocated  both 
by  Percy  and  Dr.  Millingen  for  the  carriage  of  stretchers,  and  for 
making  them  part  of  the  personal  equipment  of  the  bearers.f  The 
several  parts  of  one  stretcher  were  divided  between  two  bearers. 
Each  bearer  carried  a  pole  eight  feet  long,  with  one  end  adjusted 
for  the  purpose  of  receiving  an  iron  lance-head  with  its  transverse 
guard,  and  with  the  other  end  protected  by  a  ferule.    The  pole 
thus  became  a  weapon  of  defence  and  offence,  like  the  seijeant's 
pikes  which  were  used  during  the  Peninsular  war,  or  the  lances 
which  are  still  employed  by  certain  cavalry  soldiers.    The  ixon 
part  of  the  lance  was  to  be  removed  when  the  pole  was  used 
with  the  stretcher,  and  to  be  carried  like  a  bayonet  in  a  scabbard 
at  the  side  of  the  bearer.    Each  bearer  also  carried  one  cross- 
piece,  or  traverse  of  the  stretcher  over  his  knapsack,  its  feet  being 
fitted  for  the  sake  of  steadiness  into  two  leather  sheaths,  one  of 
which  was  placed  at  each  side  of  the  man  s  pack.    The  sacking  of 
the  stretcher  was  divided  longitudinally  into  two  equal  portions, 
each  half  being  folded  flat  and  worn  round  the  waist  of  a  beai-er. 
When  the  stretcher  was  put  together,  the  two  halves  were  laced 
to  each  other  by  means  of  eyelet  holes  and  a  cord  fastened  to  the 
sacking.    Dr.  Millingen  so  far  modified  this  arrangement  that  he 
placed  a  complete  sacking  roimd  the  waist  of  every  man  of  the 
hospital  corps,  so  that  the  time  which  would  be  occupied  in  lacing 
up  the  two  halves  might  be  saved.    The  sacking  had  two  liems 
or  duplicatures  along  its  two  sides  to  receive  the  poles.  Thus 

*  Art.  Cit.,  p.  .077.    The  sketches  of  Percy's  brancardiers  are  copied  from  the  same 
Article. 

t  The  "Army  Medical  Officer's  Manual  upon  Active  Service,"  Lond.,  1819,  p.  22. 
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provided^  every  two  bearers  of  the  hospital  corps  could  at  once 
put  together  a  stretcher  for  the  removal  of  a  wounded  man,  or 
make  a  bed  for  a  sick  man ;  such  a  stretcher  could  be  mounted  or 
dismoimted.  Dr.  Millingen  states,  in  two  minutes  and  a  half.  Two 
sling  belts  with  sockets  for  the  ends  of  the  poles  formed  part  of 
the  equipment  of  each  man,  being  provided  to  enable  the  men 
to  can-y  the  stretchers  more  easily.  Dr.  Millingen  does  not 
mention  the  weight  of  his  stretcher,  but  he  states  that  a  man  thus 
equipped  and  carrying  his  pack,  havresack,  and  canteen  would 
still  cany  a  weight  considerably  Hghter  than  that  carried  by  a 
soldier  in  the  ranks. 


Chap.  V. 


I  ^^^yi-— («•)  Brancardier,  eqiiippecl  and  armed.  One  of  the  traverses  of  the 
stretcher  is  earned  upon  the  knapsack.  Half  the  sacking  of  the  stretcher  is  seen 
worn  round  the  waist.  The  scabbard  to  receive  the  iron  part  of  the  hiuce  when 
side  "^"^     arranged  for  use  as  one  of  tlie  stretcher  poles  is  seen  at  the  soldier's 

thit"^  ^'^^^  brancardier  seen  from  behind.  The  manner  in  which  the  legs  of 
here  seea*^*^"^       received  into  two  leather  sheaths  at  the  sides  of  the  knapsack  are 

Cc.)  A  traverse  separated  from  the  knapsack. 
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Mr.  G.  Bed- 
ford's tretcher, 


Fig.  XXXVn. — T-wo  brancardiers  are  shown  in  this  drawing  in  the  act  of  carrying 
a  wounded  dragoon  on  one  of  the  stretchers.  The  assistance  to  the  hands  of  the 
bearers  afforded  by  the  straps  into  which  the  poles  are  received,  the  sheaths 
attached  to  the  knapsacks  from  which  the  traverses  have  been  removed,  the  iron 
top  of  the  lance  in  its  scabbard,  are  also  indicated.  (The  bearers  are  represented 
to  be  walking  in  step,  contrary  to  what  is  now  known  to  be  the  proper  mode  of 
progression.) 

Among  those  who  have  entertained  the  idea  of  separating  the 
side  pole  of  the  stretchers  into  two  parts,  and  equipping  the  men 
of  the  Army  Hospital  Corps  with  them,  perhaps  no  one  has 
discussed  the  question  so  fuUy  as  Mr.  George  Redford,  who  served 
as  an  acting  assistant  surgeon  in  the  58th  regiment  during  the 
Crimean  campaign.  In  1858  he  published  a  pamphlet"^  "  On  a 
"  new  plan  of  Equipment  for  the  Medical  Staff  Corps,  with  port- 
"  able  Stretchers  and  Medicine  Pouches,"  from  which  the  following 
remarks  on  the  subject  and  descriptive  illustrations  are  extracted. 
They  fully  explain  the  mechanism  of  his  proposed  stretcher,  and 
show  the  manner  in  which  it  was  intended  to  be  carried.  The 
plan  adopted  for  fixing  the  traverses  and  the  feet  to  the  side 
poles,  and  of  jointing  them  together  when  the  stretcher  is  about 
to  be  used  are  worthy  of  attention.  They  have  been  before  referred 
to.f  The  exact  weight,  an  important  matter,  has  not  been  men- 
tioned. 

"The  stretchers  hitherto  employed,"  Mr.  Bedford  writes, 
"  have  been  carried  about  in  their  complete  form,  or  perhaps 
folded  in  two,  the  consequence  has  generally  been  that  they  have 
most  of  them  got  more  or  less  injured  or  destroyed  before  the 
time  came  when  they  would  have  done  good  service.  The  kind 
of  stretcher  here  described  is  more  light  and  portable  than  any 
that  I  know  of,  and  as  it  is  capable  of  being  closely  and  securely 
packed  together  when  not  in  use  it  would  escape  most  of  the 
injuries  likely  to  occur  from  the  carelessness  of  soldiers  or  the 
accidents  of  a  campaign.  As  it  would  always  be  in  the  hands  of 
the  men  of  the  corps  it  would  be  less  liable  to  injury  than  if  con- 


*  London,  John  Churchill,  New  Burlington  Street,  1858.  f  See  page  130. 
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veyed  by  those  not  interested  in  preserving  it.  Each  man  also 
would  be  required  to  keep  it  in  perfect  order,  precisely  as  the 
soldier  does  bis  musket." 


Chap.  V. 


iira\mwii'/iuiiiimuumiiiuniiii((iiiiiii(iH 


Fig.  XXXYm. — Half  of  Mr.  Bedford's  Stretcher.  This  portion,  however,  is  capable 
of  being  used  should  it  happen  that  the  other  part  is  not  immediately  at  hand, 
though  this  is  not  advisable. 


Fig,  XXXIX.— The  leg  A,  and  cross-stay  B,  joints  of  the  stretcher  with  the  leather 
fittings. 

(I  the  full  size.) 


Fig.  XL.— The  stretcher  complete.  It  is  composed  of  two  halves  precisely  alike, 
one  of  which  is  carried  by  every  man,  and  any  one  half  fits  the  other. 

The  pole  is  in  two  pieces,  of  good  ash,  round  and  tapering,  joining  at  the  middle 
by  a  strong  brass  ferule  and  screw,  the  one  sinking  into  the  other  like  an  Irish 
fishing  rod.    Length,  10  ft. 

The  legs  are  of  hollow  brass  tubing,  made  with  strong  leather  hinge  or  binding 
so  as  to  fold  up,  but,  when  used,  to  screw  upon  the  pole  by  means  of  the  metal  rmg 
and  socket.  i  j 

A  cross  piece  of  wood  folding  to  the  pole  in  a  similar  way,  and  fixing  into  the 
metal  ring  on  the  pole. 

Two  leather  straps  useful  for  packing  the  poles  toffcther,  and  in  case  it  may  be 
necessary  to  confine  the  patient. 

The  canvas  is  strengthened  with  belts  of  india-rubber  webbing,  and  made  to  slip 
on  and  off  to  allow  washing  and  convenient  packing.    2  ft.  across  and  3  ft.  long. 
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Mr.  Redford's 


Stretcher  and  Equiijraent  for  Bearers. 
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Fig.  XLI. — The  pouch  formed  of  black  leather  similar  to  the  regular  pouch  for  am- 
munition, hollowed  to  fit  the  back  on  one  side,  and  having  a  convex  outer  side, 
which  is  made  to  expand  by  means  of  the  slides  and  screws  at  the  end.  Its  dimen- 
sions are,  16  inches  long,  8  deep,  and  8  broad. 

It  is  divided  into  five  compartments,  to  contain  — 1.  Sick  food  ;  2.  Medical 
comforts  ;  .3.  Light,  heat,  and  cooking  apparatus,  for  purposes  of  the  sick  ;  4.  Medi- 
ciues ;  5.  The  expanding  compartment  to  contain  splints,  lint,  bandages,  tow, 
plaster,  tape,  &c. 


Pig.  XLU.— A  man  of  this  corps  fully  equipped  in  heavy  marching  order.  The 
colour  of  the  uniform  the  same  as  the  present  hospital  dress,  facings  black.  The 
cap  of  the  same  colour  with  black  band  and  staff  badge.  Glazed  white  leather  top 
and  peak. 
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The  propriety  of  adopting  a  special  equipment,  such  as  that     Ciiap.  V. 
described  by  Dr.  Millingen,  Baron  Percy,  and  Mr.  Redford,  for  — 
the  men  of  the  Army  Hospital  Corps,  even  though  it  should  be  JS^Suip- 
adapted  so  as  not  to  interfere  with  the  carriage  of  the  ordinary  ment  for 
field  kit,  admits  of  question  under  any  circumstances,  but  with  stretcher-bear- 
the  existing  constitution  of  the  Army  Hospital  Corps  it  is  difficult  <=o°sidered. 
to  see  in  what  way  it  could  be  rendered  practicable.    If  a  certain 
company  of  men  were  specially  told  off  for  the  duties  of  stretcher 
carriers,  like  the  bearer  companies  in  the  Prussian  and  Austrian 
services,  then  a  special  equipment  might  be  held  to  be  desirable. 
Such  a  company  would  have  to  practise  from  time  to  time  the 
use  of  the  equipment  as  a  part  of  their  training  and  drill,  so  that 
they  might  be  habituated  to  it,  and  thoroughly  versed  in  keeping 
it  in  order  when  equipped  with  it  in  time  of  war.    But  the 
formation  of  such  a  company  could  hardly  be  advocated  as  an 
economical  arrangement,  unless,  at  the  same  time,  the  men  com- 
posing it  were  rendered  competent  for  the  performance  of  other 
duties,  as  they  are  for  regimental  duty  in  the  services  just  now 
mentioned ;  for,  under  ordinary  circumstances,  it  would  compara- 
tively rarely  happen  for  the  men  to  be  occupied  in  the  work  for 
which  they  were  specially  equipped.    When  the  field  stretcher  Objections  to 
bearers  are  men  who  are  not  only  engaged  for  carrying  off  the  ^  system  of 
wounded  from  a  field  of  action,  but  are  also  employed  in  all  the  menrfor^bear- 
general  work  of  hospital  attendants,  as  in  the  English  service,  then  ers  of  wounded, 
these  latter  duties  will  so  greatly  preponderate,  both  in  time  of 
war,  as  well  as  in  time  of  peace,  that  a  special  stretcher  equip- 
ment would  be  still  less  desirable.    To  the  above  conditions  must 
be  added  the  inconveniences  likely  to  arise  from  each  man  beino- 
only  partly  equipped  with  the  apparatus,  so  that  two  men  mus't 
meet  together  in  order  for  either  to  be  efficient  for  duty.    In  like 
manner  if  three  be  present,  one  of  them  would  be  inefficient  until 
a  fourth  had  arrived.    On  the  other  hand,  if  a  stretcher  be  com- 
plete in  one  man's  hands,  any  other  soldier  on  meeting  him  is,  in  a 
gi'eat  degree,  capable  of  rendering  the  assistance  necessary  for  its 
carriage.    All  these  circumstances  require  to  be  taken  into  con- 
sideration before  admitting  the  propriety  of  adopting  such  special 
equipments  for  stretcher  carriers  as  those  which  have  been  above 
described,  notwithstanding  that  their  use  has  been  advocated  by 
the  able  and  experienced  field  surgeons  whose  names  have  been 
above  quoted. 

The  general  construction  of  framed  stretchers  has  been  ex-  Framed 
plamed  m  the  opening  remarks  of  this  chapter.  The  object  of 
connecting  in  a  permanent  manner  the  traverses  to  the  sidepoles, 
and  the  canvji,s  to  the  frame  thus  formed,  has  evidently  been  to  do 
away  with  the  occasional  inconveniencies  which  arise  from  the  parts 
bemg  separated  from  each  other  in  stretchers  formed  of  detached 
pieces,  as  well  as  from  the  loss  of  time  and  impediments  which 
^metimes  occur  m  attaching  the  canvas  and  other  parts  together. 
-Lhe  cu'cumstance  of  framed  stretchers  not  being  capable  of  being 
reauccd  m  bulk  has  not  seemed  a  grave  objection  to  some  persons. 
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Objections  to 

framed 

stretchers. 


Halstead  fold 
ing  stretcher. 


It  lias  been  urged  that  although  they  cannot  be  rolled  up  for 
stowage,  they  can  be  formed  into  sufficiently  convenient  packages 
by  being  laid  flat  in  certain  numbers  together,  and  without  more 
loss  of  space  than  is  represented  by  the  intervals  left  between  the 
canvas  of  the  several  stretchers  as  they  lie  one  upon  the  other, 
or,  in  other  words,  than  the  sum  of  the  vacant  spaces  within 
their  frames. 


But  there  are  other  objections  to  framed  stretchers  besides  the 
loss  of  space  in  packing,  and  these  will  probably  prevent  them 
from  ever  being  largely  employed  as  primary  stretchers  in  cam- 
paigning. Even  the  amount  of  space  lost  in  packing  is,  however, 
of  some  importance  in  the  field,  although  it  is  not  of  much 
moment  on  shipboard,  in  warehouses,  or  other  situations  where 
plenty  of  room  is  ordinarily  available  ;  for  the  bulk  of  packages  of 
framed  stretchers  causes  inconvenience  when  they  have  to  be  carried 
in  field  hospital  equipment  carts,  where  the  space  is  very  limited 
and  necessarily  has  to  be  distributed  with  the  utmost  possible 
economy.  The  form  of  a  framed  stretcher  renders  it  difficult  of 
carriage  by  a  single  bearer,  as  compared  with  that  of  a  stretcher 
which  admits  of  the  canvas  being  rolled  round  the  side  poles. 
The  firm  and  expanded  surface  which  it  presents  renders  it 
especially  difficult  of  carriage  when  there  is  a  high  wind.  Al- 
though these  objections  are  partly  obviated  by  the  frame  being 
jointed  near  its  centre,  so  that  it  can  be  folded  in  half,  they  still 
exist,  though  in  a  minor  degree.  Framed  stretchers  too  are  more 
exposed  to  injury  on  field  service  than  others.  They  cannot  be  so 
well  protected  from  the  efiects  of  wet  as  many  other  kinds  of 
stretcher,  so  that  the  canvas  is  apt  to  get  rotten,  particularly 
where  it  is  nailed  to  the  frame ;  while  the  frames  are  liable  to  be 
broken,  and  the  stretched  canvas  to  be  torn  from  the  consequences 
of  falls.  The  bottom  is  penetrated  without  difficulty  if  it  be 
pressed  with  force  against  the  projecting  angles  and  edges  of  hard 
substances,  or  if  such  substances  fall  heavily  upon  it. 

The  objections  urged  against  the  use  of  framed  stretchers  for 
field  purposes  do  not  apply  to  them  when  intended  to  be  used  as 
stretchers  of  the  secondary  class  ;  indeed,  stretchers  intended  for 
use  in  hospital  wagons,  and  those  for  other  purposes  connected 
with  permanent  hospitals,  are  almost  universally  of  the  framed 
kind. 

With  these  preliminary  remarks  the  following  may  be  quoted 
as  examples  of  framed  stretchers  employed  on  the  field  in  recent 
campaigns. 

The  first  illustration  shows  the  appearance  of  a  framed  stretcher 
which  was  issued  in  considerable  numbers  during  the  late  war  in 
the  United  States.  It  was  known  by  the  name  of  the  Halstead 
folding  stretclier.  The  Surgeon-General  in  his  abstract  report  of 
the  war  mentions,  "  Brigadier- general  Satterlee  issued  12,867  of 

these  litters  for  the  purveying  depot  of  New  York  alone.  They 
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"  were  too  fragile  for  the  hard  usage  to  which  they  were  sub-  Chap.  V. 
«  jected."*   


Fig.  XLIII. — Halstead  Stretcher. 
A  similar  kind  of  framed  stretcher,  but  having  feet  in  addition,  Neuss's  folding 
was  used  at  ,the  siege  of  Duppel  in  the  war  against  Denmark  in  ^^^^/^-^f^^f^^" 
1864.   It  has  been  described  by  Dr.  Gurlt,t  who  says  of  it,  that  the  pj-ussian  ser- 
framework  was  made  in  two  parts  of  equal  sizes ;  the  two  parts  vice, 
were  connected  by  hinges,  so  that  for  portability  one  part  could 
be  folded  back  upon  the  other  part.    When  thus  reduced  in 
length,  it  could  be  carried  easily  under  the  arm  or  on  the  back  of 
one  bearer.    Four  short  feet  were  connected  with  the  sides; 
these  could  be  turned  up  within  the  sides  of  the  framework  when 
the  stretcher  itself  was  folded  back.    Its  weight  was  about  seven- 
teen pounds.    Stretchers  of  the  kind  mentioned  were  made  by 
Messrs.  Neuss,  of  Berlin.    The  manner  in  which  the  stretcher 
itself  was  folded  as  well  as  the  position  of  its  feet,  is  sufficiently 
indicated  in  the  following  illustration. 


.je-'"" 


Fig.  XLIV. — Framed  folding  Stretcher  used  by  the  Prussians  in  the  war  against 

Denmark  in  18  64.  J 

All  the  field  stretchers  hitherto  described  have  admitted  of  Framed 
patients  being  carried  upon  them  in  the  recumbent  position.  The 
stretcher  now  to  be  described  is  only  designed  for  a  patient  in  the 
sitting  position,  and  does  not  allow  of  one  lying  down  upon  it.  It 
•is  called  by  the  inventors,  Messrs.  Fischer  and  Co.,  of  Heidel- 
berg, a  "  chair  litter,  with  jointed  back  and  feet  supports,  or 
cacolet,  carried  by  two  bearers,  either  marching  abreast  or  in  file 
(Stuhlbahre  mit  beweglicher  Riickenlehne  und  Fuss-stiitze)," 
and  they  thus  mention  the  special  advantages  derived  from  its 
construction.    "  This  appliance  is  suitable  for  carrying  a  wounded 
man  a  very  great  distance.    According  to  the  nature  of  the 
ground,  the  two  bearers  may  both  face  the  road  on  which  they 
are  marching,  or  they  may  walk  one  behind  the  other." 

*  Otrcular  No.  6,  p.  81.    Spec.  No.  1212  in  the  Mus.  of  Mil.  Surg,  at  Netley  is  a 
model  pf  the  Halstead  stretcher. 

t  See  page  12,  "  Militiir-Chirurgische  Fragmcnte,"  hy  Dr.  Gurlt. 

X  A  model  of  this  stretcher  ie  in  the  Mus.  of  Mil.  Surg,  at  Netley,  Spec.  No.  1214. 
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Chap.  V.  ^  A  glance  at  the  drawings  will  show  that  the  leading  difference 
Pisch^  stretcher,  as  compared  with  others,  is  that  the  fixed  tra- 

chair  stretcher,  y^i'ses  by  which  the  side  poles  are  kept  apart,  as  well  as  the  support 
included  within  the  frame  thus  formed,  the  whole  being  intended 
only  to  accommodate  a  patient  sitting,  are  brought  so  near  the 
middle  of  the  stretcher  as  not  merely  to  leave  portions  of  the  side 
poles  for  handles,  but  also  space  enough  for  the  two  bearers  to 
place  themselves  within  them.  The  back  and  leg  supports  are 
thus  merely  accessories  to  a  modification  of  an  ordinary  framed 
stretcher.  The  following  is  a  more  particular  description  of  the 
contrivance.  It  consists  of  three  principal  parts,  viz. :  (1)  a  folding 
seat,  supported  (2)  by  two  poles  or  shafts,  and  (3)  of  cross-belts 
made  of  canvas  girthing  for  two  bearers.  All  these  parts  are 
securely  fastened  together.  The  weight  of  the  whole  is  17  lbs. 
(See  Drawing  No.  xlv.) 

(1.)  The  folding  seat  is  composed  of  three  divisions ;  one  for 
supporting  the  patient's  back,  the  second  for  the  seat  proper,  the 
third  part  for  a  rest  of  the  legs  and  feet  of  the  patient. 

The  middle  division,  or  seat  proper,  is  formed  by  a  wooden 
frame,  19  inches  from  front  to  back,  and  16  inches  across,  Avithin 
which  strong  webbing  is  interlaced ;  over  this  webbing  a  covering 
of  strong  canvas  is  stretched.  The  frame  of  the  seat  is  firmly 
fixed  by  screws  to  the  upper  surface  of  the  front  pole,  and  the 
lower  surface  of  the  rear  pole,  giving  thus  a  slight  inclination 
from  before  backwards  to  the  seat. 

The  uppermost  division,  or  back  part  of  the  folding  seat,  is 
formed  by  a  pair  of  hinges,  each  of  which  has  a  long  as  well  as  a 
short  arm.  The  two  short  arms,  each  4  inches  in  length,  are 
screwed  to  the  seat,  while  the  long  pair,  each  measuring  11  inches, 
support  a  piece  of  canvas  stretched  between,  and  covering  them. 
These  hinges  enable  the  back  to  fold  down  upon  the  middle, 
horizontal,  division  of  the  seat.  Two  small  iron  crutches  fixed 
to  the  rear  pole  keep  the  back  of  the  seat  steady  when  it  is 
raised. 

The  third  and  lowest  division  consists  of  a  light  kon  frame  19 
inches  long,  and  about  16  inches  broad,  with  stout  canvas 
stretched  over  it,  and  is  made  to  fold  nearly  perjjendicularly 
downwards  so  that  the  thighs  of  the  patient  may  rest  against  it. 
Two  small  sloping  blocks  of  wood  are  nailed  to  the  fi'ont  pole,  to 
act  as  stops  to  this  division  of  the  seat  when  it  is  lowered,  and  to 
prevent  it  from  passing  too  far  backwards.  The  uppermost  bar 
of  the  iron  frame  is  securely  attached  by  hinges  to  the  woodwork 
of  the  horizontal  part  of  the  seat  proper,  the  bar  itself  forming  the 
pin  of  the  hinges.  When  closed,  this  division  of  the  seat  is 
folded  over  upon  the  seat  proper,  and  overlaps  the  fokling  back 
part  or  uppermost  division. 

(2.)  The  j)oles,  or  shafts,  are  made  of  light  wood,  4^  feet  long, 
1  inch  broad,  and  2^  inches  deep,  and  taper  off  at  both  pairs  of 
ends  so  as  to  form  handles.  The  dimensions  between  the  poles 
are  those  given  already  of  the  seat  proper. 
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(3.)  The  girthing  cross-belts,  four  in  number,  are  each  attached     -CaAP.  V. 
by  one  of  their  ends  to  the  near  pole,  two  on  each  side  of  the  j^jgcher^ 
canvas  seat,  and  two  at  the  extreme  ends  of  the  pole  near  the  chair  sti-etcher. 
handles.    The  other  two  pairs  of  ends  terminate  in  leather  straps 
furnished  with  buckles  and  holes,  forming  one  loop  each,  capable 
of  being  slid  on  and  off  the  front  pole  at  pleasure.    By  the  same 
means  the  belts  can  be  lengthened  or  shortened,  so  as  to  be 
adapted  to  the  diiferent  heights  of  different  bearers.    The  two 
belts  on  each  side  of  the  seat  are  connected  in  such  a  way  that 
each  pair  can  at  once  be  passed  across  the  back  and  shoulders  of 
its  respective  bearer,  while  the  looped  ends  are  adjusted  one  to 
each  end  of  the  front  pole.    A  fifth  belt  connects  the  two  pairs 
of  cross  belts,  and  acts  as  a  rest  for  the  shoulders  of  the  patient 
who  is  carried  on  the  seat. 

This  appliance  is  intended  to  be  used  in  the  following  man- 
ner : — 

The  two  bearers  stand  within  the  poles  with  the  patient  sitting 
on  the  seat  between  them.  In  marching,  the  bearers  and  patient 
look  in  the  same  direction,  i.e.,  the  bearers  move  abreast  with  the 
patient,  not  one  following  the  other,  as  in  the  case  of  ordinary 
stretchers.  The  alleged  advantage  of  this  arrangement  is, 
that  it  enables  the  bearers  to  see  the  path  before  them,  and  to 
select  their  footing  if  they  have  to  carry  a  patient  over  very 
rough  and  broken  ground.  The  girths  and  straps  are  intended  to 
lessen  the  fatigue  of  carrying  their  burden,  and  to  allow  the 
bearers  to  have  their  arms  free,  as  the  weight  of  the  patient  is 
thrown  mainly  on  the  shoulders  of  the  bearers.  The  hands  can 
be  used  at  pleasure  to  steady  the  pole  in  front.    (See  Drawing 

No.  XLVI.) 

Should  the  bearers  choose  to  carry  the  stretcher  in  the  ordinary 
way  of  carrying  stretchers,  they  can  do  so  ;  but  in  that  case  they 
would  not  be  able  to  use  the  shoulder  straps,  as  they,  being  fixed 
to  the  poles,  are  only  adapted  for  marching  abreast.  It  would 
be  easy  however  if  required  to  alter  the  arrangement  of  the 
shoulder  straps  so  that  they  might  be  used  by  the  bearers  in  either 
position,  but  in  that  case  they  would  have  to  be  separate  from  the 
stretcher. 

This  contrivance  was  subjected  to  a  series  of  practical  trials  at 
JNetley,  and  the  following  were  found  to  be  their  results:— 

L  To  place  a  disabled  man  upon  the  seat,  the  employment  of 
a  third  person,  independent  of  the  two  bearers  appointed  to  carry 
the  cacolet,  i8  absolutely  necessary.  Such  assistance  cannot  be 
dispensed  with,  even  in  case  the  cacolet  be  placed  on  the  o-round 
and  the  patient  m  a  condition  to  seat  himself  with  his  l?gs  ex- 
tended horizontally  ;  for  the  bearers  are  unable,  after  lifting  the 
conveyance  up  to  take  their  proper  position  or  to  adjust  their 
shoulder  belts  by  themselves. 

2.^  After  the  bearers  are  in  position,  a  heavy  person  can  be 
carried  m  this  conveyance,  in  a  sitting  position,  with  great  ease, 
ana  both  bearers  by  marching  abreast  can  see  the  path  before 
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Ch^V.  ^  3.  The  conveyance  does  not  admit  of  the  patient  being  carried 
Fischer's  j.^  ^  recumbent  position.  It  could  only  be  used  with  propriety 
chair  stretcher,  for  slight  injuries  of  the  upper  part  of  the  body. 

4.  The  shoulder  straps  are  so  fixed  that  they  can  only  be  used 
by  bearers  marching  abreast,  and  are  not  capable,  as  arranged,  to 
be  made  use  of  by  bearers  marching  in  file. 

5.  In  the  former  case  the  conveyance  is  not  adapted  for  narrow 
paths,  and  would  expose  both  bearers  and  patient  to  much  incon- 
venience and  delay  during  a  march  along  ordinary  roads  crowded 
by  people  or  vehicles,  owing  to  the  space  required  for  the  passage 
of  three  men  ranged  abreast. 

6.  The  bearers  cannot  wear  their  knapsacks  at  the  same  time 
that  they  carry  the  litter,  provided  they  use  the  shoulder-straps. 

7.  When  the  bearers  march  without  the  shoulder-straps,  either 
abreast  or  in  file,  the  carriage  of  the  patient  sitting  is  more  fatigu- 
ing to  the  bearers  than  of  one  recumbent,  as  the  weight  is  more 
■unsteady.  If  the  patient  be  weak,  he  is  liable  to  fall  off;  if  he  be 
strong,  it  would  be  a  waste  of  labour,  to  employ. two  men  for  his 
conveyance. 

•  -The  conclusion  drawn  was,  on  comparing  it  with  the  ordinary 
regulation  stretcher  of  the  British  service,  that,  as  the  latter  only 
.requires  two  bearers  to  place  the  patient  on  and  off  it,  as  well  as 
during  the  transport ;  as  it  admits  also  of  the  patient  being  in  the 
recumbent  position  ;  as  it  is  at  the  same  time  simple  in  construc- 
tion, more  portable,  and  more  generally  applicable  to  thie  various 
exigencies  of  military  service,  the  cacolet-stretcher  cannot  be 
recommended  as  a  substitute  for  it,  nor  even  as  a  supplementary 
article  of  field  transport  equipment. 

Similar  arguments  would  militate  against  the  introduction  of 
any  field  stretcher  designed  only  for  the  carriage  of  patients  in  a 
sitting  position. 


Fig.  XLV. — Cacolet,  or  Chair  Stretcher,  for  carriage  by  two  bearers  marching 

abreast,  or  in  file.* 

 :  —  ■  —  ■  

'  *  Spec.  No.  1221,  in  the  Mus.  of  Mil.  Surg,  at  Netley;  is  a  pattern  of  this  con' 
veyanco. 
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Weight  of  Stretchers. 


CiiAP^V.  The  weight  of  a  stretcher  forms  a  very  important  ingredient  in 
Weight  of  determining  its  fitness  or  othenvise  for  field  service.  A  stretcher 
stretchers. 

should  be  light  enough  to  be  carried  a  day's  march,  if  circumstances 
render  it  necessary,  without  causing  over-fatigue  to  a  single  bearer. 
At  the  same  time,  as  there  must  be  two  bearers  at  least  to  cairy  off  a 
wounded  man,  it  is  understood  that  every  stretcher-carrier  will  be 
accompanied  by  a  relief.  Another  object  in  having  a  stretcher 
light  is  to  prevent  it  from  being  such  an  encumbrance  to  a  bearer 
as  to  hinder  him  from  running  with  it  easily  a  considerable  dis- 
tance on  occasion.  Speed,  consistent  with  proper  movement,  is 
necessary  in  the  carriage  of  wounded  men,  on  the  one  hand  to  remove 
them  from  situations  of  danger,  on  the  other  to  carry  them  to  the 
places  where  help  may  be  obtained  with  as  little  delay  as  possible. 
Keeping  these  requirements  in  view,  it  is  obvious  that  the  interests 
of  the  wounded,  as  well  as  of  the  bearers.,  are  involved  in  the 
circumstance  of  field  stretchers  being  made  as  light  as  is  consis- 
tent with  the  necessary  strength  and  durability  required  for  such 
articles.  Under  any  circumstances  the  weight  of  a  field  stretcher 
ought  not  to  exceed  20  lbs. ;  if  it  can  be  reduced  to  15  lbs.,  which 
is  the  weight  of  the  present  regulation  stretcher  of  the  British 
service,  so  much  the  better.  Every  ounce  reduced,  other  necessary 
qualities  being  maintained,  is  a  gain.  Stretcher-bearers  ought  to 
be  able  to  carry  a  weight  of  from  15  lbs.  to  20  lbs.,  in  addition  to 
the  rest  of  their  field  equipment,  without  much  interfering  with 
their  activity,  and  without  being  overburdened,  when  two  or  three 
are  acting  together,  by  their  journeys  to  and  fr-o  in  carrying  the 
wounded  to  the  field  hospitals. 
CoDsequences  If  the  weight  be  over-great  the  stretchers  will  certainly  be 
o  over-weig  .  ^^^q^^-^  j^^  Chisholm,  in  his  manual  of  military  surgery,  has 
indicated  how  this  may  happen  without  being  the  result  of  fair 
usage,  especially  if,  as  was  perhaps  the  case  in  the  instances  re- 
ferred to,  discipKne  be  not  very  strictly  enforced.  In  the  Con- 
federate service  ten  stretchers  formed  the  quota  for  eveiy  regiment 
in  the  field.  They  were  of  simple  construction.  The  side-poles 
eight  feet  long ;  the  canvas  two  feet  wide,  with  side  hems ;  the 
traverses  square  bars  of  wood  with  iron  loops  at  each  end  through 
which  the  handles  of  the  poles  were  passed  when  the  stretcher  was 
prepared  for  use.  The  canvas  was  nailed  to  the  side-poles,  but 
secured  to  the  traverses  by  straps  and  buckles.  Short  folding 
legs,  working  upon  iron  pivots,  were  placed  outside  the  stretcher 
poles  near  their  handles.  They  could  either  be  in  line  with  the 
side-poles,  or  be  turned  round  till  they  formed  an  obtuse  angle 
with  the  body  of  the  stretcher  so  as  to  act  as  feet.  They  were 
kept  in  place  by  a  small  stop-block  when  used  in  the  latter  way. 

Dr.  Chisholm  mentions  that  the  weight  of  these  stretchers  was  a 
source  of  constant  annoyance  to  regimental  surgeons,  and  of  com- 
plaint mth  the  men  of  the  ambulance  corps,'wl^o  l^^d  to  carry  them 
in  consequence  of  wheeled  transport  for  such  stores  being  very  defi- 
cient. The  men,  he  says,  resorted  to  various  ways  of  getting  rid 
of  them.  Some  bearers  to  relieve  themselves  of  the  weight  acci- 
dentally broke  the  woodwork  against  rocks  or  trees.  They  then 
ripped  off  the  sacking,  which  they  afterwards  used,  hammock 
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fashion,  by  making  holes  in  the  four  corners  and  cutting  poles     CirAr.  V. 

from  trees  by  the  roadside  when  they  were  called  upon  to  convey   

wounded  men.    Others  threw  them  away  altogether.* 

JField  Stretchers  peculiar  from  some  of  the  materials  employed  in 
their  construction. —  Some  few  stretchers  are  worth  allusion  to  on 
account  of  the  materials  used  in  their  manufacture. 

The  Prussian  National  Committee  exhibited  at  the  Paris  coUec-  Berlin  iron 
tion  of  1867  a  stretcher  whoUy  made  of  iron.  It  folded  in  three  g^j-etcher 
parts.  Instead  of  canvas  the  bottom  was  formed  of  a  pliable 
elastic  galvanized  iron  network.  The  head-part  could  be  raised 
to  different  heights.  Short  folding  traverses  were  fitted  below 
the  network  to  act  as  feet  when  required.  It  was  made  by  M. 
Speier,  of  Berlin,  at  an  ordinary  selling  price  of  12  thalers. 

The  stated  advantages  of  this  manufacture  are  its  great  elas- 
ticity, combined  with  its  firmness,  durability,  cheapness,  and  non- 
absorbent  quality.  The  material  has  been  largely  employed  in 
forming  the  mattresses  of  hospital  beds,  easy  chairs,  and  other 
articles  of  hospital  furniture  ;  and  for  these  purposes  it  is  said  to 
have  answered  well  in  respect  to  the  qualities  mentioned,  and  to 
its  freedom  from  liability  to  harbour  insects.  It  was  evidently  not 
suited  however  for  field  use.  Neither  the  form  nor  the  complication 
of  a  shifting  head-piece  are  desirable,  for  reasons  already  explained. 
The  material  was  heavy,  and,  though  resisting  enough  to  bear  a 
general  strain,  and  thus  fitted  for  use  in  fixed  hospitals,  did  not 
appear  to  possess  tbe  qualities  which  would  enable  it  to  resist  the 
local  shocks  to  which  it  would  certainly  be  subjected  to  in  cam- 
paigning, or  long  to  withstand  the  effects  of  exposure  to  vicissi- 
tudes of  weather. 

A  simple,  cheap,  and  cleanly  form  of  framed  stretcher,  with  iron  iron-band 
bands  as  a  substitute  for  canvas,  was  proposed  a  few  years  ago  by  stretchers. 
Serjeant-Major  Jones,  of  the  Eoyal  Engineers.!  This  non-com- 
missioned officer  devised  an  ingenious  plan  of  rapidly  and  effec- 
tively locking  together  narrow  strips  of  iron,  like  hoop-iron,  so 
that  they  might  be  combined  in  length  or  thickness,  and  the 
strength  thus  increased  at  pleasure  in  either  direction.  These 
bands  were  first  designed  for  use  in  the  construction  of  gabions, 
and  after  having  been  examined  and  favourably  reported  on  by 
the  Koyal  Engineer  Permanent  Committee  and  the  Ordnance 
Select  Committee,  they  were  ordered  by  the  Secretary  of  State  for 
War  to  be  adopted  for  this  purpose  in  the  service.  (W.O.  Autho- 
nty,  13th  December  1860.)  An  objection  has,  however,  since 
been  made,  I  am  informed,  against  the  iron-band  gabions,  that 
they  are  liable  to  inflict  wounds  among  the  men  in  the  trenches 
owing  to  splinters  being  scattered  from  the  iron  bands  when  they 
are  struck  by  heavy  projectiles.  These  bands  were  intended  to 
be  applied,  however,  not  only  to  the  construction  of  gabions,  but 
m  addition,  to  a  variety  of  other  engineering  purposes,  such  as 


*  Op.  clt.,  p.  102. 

n/riiwo^^  v-^^T?.^'*''^  ^"^'^''^'^  "  Iron-band  Gabion  and  Its  applicability  to  various 
MUitary  ineld  Purposes,"  by  Serjeant-Major  John  Jones,  R.E,,  Chatham,  18G0. 
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Iron-band  Stretcher. 


Chap.  V.     military  suspension  bridges,  rafters  for  field  stabling,  &c.  When 
-^-7-       used  for  the  construction  of  hand  litters  four  or  five  of  the  bands 
band^tretcher  ^®  fastened  at  their  ends  to  two  pieces  of  scantling,  each 

3  feet  6  inches  long  by  2^  inches  broad  and  1^  inch  deep,  the 
bands  being  between  3  and  4  inches  apart.  The  pieces  of  scant- 
ling or  traverses  are  to  be  lashed  or  pinned  to  two  side  pieces, 
9  feet  long,  but  of  the  same  width  and  depth  as  the  cross-pieces. 
The  alleged  advantages  of  this  contrivance  are,  its  cheapness,  the 
bands  being  useful  for  other  purposes  when  not  required  for 
stretchers ;  its  portability,  the  iron  bands  being  capable  of  ready 
separation,  and  so  occupying  very  small  space  in  package ;  its 
durability,  the  bands,  from  their  nature,  being  little  susceptible  of 
injury  by  fair  wear  and  tear,  or  during  transportation ;  the  ease 
and  certainty  with  which  it  may  be  made,  if  the  iron  band 
material  is  to  be  always  found  with  an  army  in  the  field ;  and 
lastly,  from  the  simplicity  of  its  construction,  so  that  any  soldier 
can  put  it  together.  It  seems  however  to  have  become  a  settled 
principle  that  all  appliances  specially  required  for  the  sick  and 
wounded  in  the  field  shall  be  provided  beforehand,  so  as  to  guard 
against  the  risk  of  the  material,  labour,  and  skill  which  would  be 
necessary  for  their  manufacture  not  being  available  for  surgical 
purposes  when  the  appliances  were  suddenly  wanted,  on  account  of 
their  being  more  urgently  required  at  the  time  for  military  purposes. 
Moreover,  under  many  circumstances,  in  campaigning,  although 
the  iron  bands  might  be  available,  wood  of  length  and  proper 
quality  might  not  be  forthcoming  for  forming  the  frame.  It 
seems,  therefore,  that  it  would  not  be  prudent  to  depend  under 
present  circumstances  upon  means,  such  as  are  here  described,  for 
providing  conveyances  for  the  wounded.  At  the  same  time  as  the 
iron  bands  would  certainly  answer  the  purposes  suggested  by  their 
inventor,  it  is  interesting  to  be  aware  of  the  power  of  applying 
them  in  the  way  described,  in  case  of  their  forming  a  part  of 
military  engineering  materials ;  for  a  certain  number  of  stretchers 
thus  constructed  might  at  any  time  be  employed  with  advantage 
to  supplement  the  authorized  number  of  regular  stretchers  in  case 
of  an  assault  or  general  engagement  creating  an  extraordinary 
demand  for  them,  and  this  too  without  interfering  with  the  subse- 
quent use  of  the  iron  bands  for  other  field  purposes.  The  follow- 
ing sketch  represents  one  of  these  stretchers. 


5: 


Fig.  XLVni. — Iron-band  Ambulance  Stretcher. 
M.  Arrault'B  Henri  Arrault,  of  Paris,  some  of  whose  improvements  of  the 

field  stretcher,  ambulances  are  well  known  and  have  been  highly 

commended,  has  constructed  a  field  stretcher  with  laced  cord 


*  Spec.  No.  1,203a  in  the  Mus.  of  Mil.  Surg,  at  Netley  is  a  model  of  this  conveyance. 


Arraulfs  Field  Stretcher. 
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instead  of  canvas  for  the  bottom.    M.  Arrault  advocates  the  use     C"^^-  ^• 

of  netting  in  preference  to  canvas,  on  account  of  its  lightness,  as  ^r^aint^ 

■well  as  its  freedom  from  the  inconveniences  caused  by  canvas  netting- 

Avhen  steeped  by  rain.  bottomed 

_  .  stretcher. 

The  following  illustrations  show  the  plan  ot  M.  Arrault  s 

stretcher.    Although  lightness  is  named  by  M.  Arrault  as  one  of 

its  advantages,  the  weight  given  is  11  kilo.,  or  upwards  of  24  lbs., 

so  that  it  is  heavier  than  the  French  Algerian  stretchers,  with 

which  it  corresponds  in  several  respects.    Moreover,  the  traverses 

do  not  fold  up,  and  it  cannot  be  regarded,  therefore,  as  having  the 

elements  of  portability  to  the  same  extent  as  that  conveyance. 

The  netting  is  lighter  than  canvas,  and  has  the  advantage  of  not 

contracting  inconveniently  under  the  eifects  of  damp  ;  but  it  seems 

questionable  whether  it  can  be  depended  upon  for  not  becoming 

entangled,  becoming  torn,  or  otherwise  getting  out  of  order  under 

the  circumstances  to  which  it  must  be  exposed  on  field  service. 

The  netting  of  the  stretcher  is  stated  to  be  capable  of  supporting 

a  weight  of  437  lbs. 


(0 
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Fjg.  XLIX.— (a.)  Arrault's  Stretcher  mounted  and  ready  for  use.    The  half-poles 
enter  one  into  another  and  are  fixed  together  by  hooks, 
(i.)  The  stretcher-poles,  dismounted,  and  enveloped  by  the  netting  and 
canvas  bottom. 

(c)  Iron  supports  of  tlie  stretcher-poles,  and  feet  of  the  stretcher. 


Stretchers  designed  to  fuljil  other  Purposes  in  the  Field  besides 
those  to  which  they  are  usually  applied. — A  desire,  laudable  in 
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Brancard  Compresse  of  Dr.  Martrh. 
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Brancard  com- 
presse. 


Palasciano's 
stretclier. 


itself,  often  prevails  among  inventors  to  economize  cost  and 
material  by  making  the  same  article  not  only  capable  for  use  as  a 
stretcher,  but  also,  when  not  required  for  this  service,  subservient 
to  other  useful  hospital  purposes.  The  general  result  of  such 
attempts  is,  however,  unsatisfactory,  for  the  prime  object  of  the 
conveyance  becomes  more  or  less  interfered  with.  Either  the 
stretcher  is  rendered  too  weighty  or  it  becomes  too  complicated, 
so  that  it  fails  to  meet  the  conditions  which  are  essential  to  fit  it 
for  field  service.  A  few  of  these  special  contrivances  may  be 
mentioned. 

This  form  of  stretcher  is  an  invention  of  Dr.  A.  Martres, 
Medecin-Major  of  the  French  army.  Its  particular  object  is  to 
utilize  the  tentes  d'abri  carried  by  French  soldiers  in  campaigning 
by  converting  them  into  means  of  transport  for  the  sick  and 
wounded.  By  the  addition  of  certain  leather  rings  eight  of  the 
short  poles  of  the  tentes  d'abri  are  joined  so  as  to  form  the  long 
poles  necessary  for  carrying  a  patient  recumbent,  while  the  tente 
canvas  is  employed  to  form  the  litter. 

By  varying  the  application  of  these  means  Dr.  Martres  contrives 
to  produce  several  descriptions  of  conveyance,  viz.,  (1),  an  ordinary 
stretcher  for  a  patient  lying  at  full  length ;  (2),  a  chair-Hke  con- 
veyance for  a  patient  sitting;  (3),  a  litter  for  a  patient  semi- 
recumbent.  The  short  poles  and  canvas  are  also  employed  in- 
stead of  splints  and  bandages  for  securing  fractures  of  the  thigh 
or  leg  against  the  efiects  of  concussion  during  transport,  and  for 
other  appliances  of  a  like  kind.  These  objects  are  accomplished 
without  unfitting  the  canvas  or  poles  for  their  primary  purpose  of 
the  tente  d'abri. 

It  is  not  necessary  to  describe  the  details  of  Dr.  Martres' 
contrivances,  as  they  are  only  intended  for  application  among 
troops  with  whom  tentes  d'abri  form  part  of  their  regular  field 
equipment. 

Stretcher  specially  fitted  for  the  carriage  and  treatment  of 
patients  with  fractured  leg  or  thigh  bones.  (Appareil-brancard  de 
M.  le  Professeur  Palasciano,  de  Naples.) 


Fig.  L.— Palasciano's  Stretcher  open  for  the  reception  of  a  patient. 


Stretcher  arul  Fracture  Apparatus  combined. 
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rig.  LI.— The  same  Stretcher  -with  a  patient  being  carried  upon  it. 

This  was  one  of  the  special  stretchers  exhibited  at  Paris  in 
1867.  It  has  been  devised  with  the  idea  that  it  would  be  advan- 
tageous for  a  man  suffering  from  a  gunshot  wound  in  the  lower 
extremity,  especially  if  the  thigh-bone  be  broken,  not  only  to  be 
protected  against  the  derangements  to  which  the  broken  bone  is 
liable  during  transportation  and  the  transfer  from  a  stretcher  to 
his  hospital  bed,  but  also  for  him  to  be  put  at  once,  on  the  place 
where  he  may  have  fallen,  into  an  apparatus  from  which  it  would  not 
be  necessary  to  remove  him  until  he  had  recovered  from  his  injury. 
The  apparatus  of  Palasciano  comprehends,  therefore,  not  only  the 
purposes  of  a  stretcher,  but  also  an  arrangement  for  fixing  the 
upper  part  of  the  body  of  the  patient,  and  making  extension  of 
the  upper  fragment  of  the  fractured  bone,  either  in  the  straight  or 
semiflexed  position ;  and  also  a  plan  for  counter  extension  being 
effected  by  tractions  practised  on  the  sound  limb.  The  apparatus, 
when  placed  on  two  boxes  or  otherwise  raised  at  the  head  and 
foot,  serves  as  a  bed.  The  circumstances  under  which  such 
an  apparatus  is  likely  to  be  brought  into  use  must  be  so  excep- 
tional as  to  render  a  further  description  of  its  construction  unneces- 
sary here.  The  construction  is,  moreover,  sufficiently  explained 
hy  the  illustrations. 

Another  stretcher  invented  by  M.  Arrault  of  Paris,  whose  name  Arrault's 
has  been  before  quoted,  is  called  by  him  «  a  folding  stretcher,  J^Sa^fngTable 
serving  also  for  an  operation  table."*    In  this  stretcher  the  sup-  combined, 
porting  part  is  made  of  canvas,  and  straps  are  so  connected  with 
it  that  a  powerful  tension  can  be  exerted  upon  its  whole  extent  by 
their  action.    The  same  tension  also  serves  to  keep  the  six  legs  of 
the  stretcher  secure.    These  legs  cross  each  other  from  side  to 
side,  beneath  the  stretcher,  and  thus  serve  the  purpose  of  traverses. 


*  Brancard  pliant,  pouvant  servir  de  table  a  operations. 
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Stretcher'  and  Operation  Table  comhvned. 


The  stretcher  is  fitted  with  a  moveable  head-piece,  which,  when 
raised,  is  also  maintained  in  position  by  straps.  In  this  way  the 
stretcher  is  adapted  to  furnish  a  firm,  yet  not  too  hard,  support 
for  a  patient  who  has  to  be  subjected  to  a  surgical  operation.  The 
weight  of  this  stretcher  is  stated  to  be  13  kilo.,  or  more  than 
28  lbs. ;  its  supporting  powers,  a  weight  of  150  kilo. 

When  about  to  be  folded  up  the  head-piece  is  lowered,  the  legs 
are  disconnected  from  the  straps,  shifted  to  their  respective  sides, 
and  placed  along  and  within  the  side  poles  ;  the  sides  and  canvas 
can  then  be  rolled  up  together,  in  the  way  that  the  regulation 
English  stretcher  is  packed.  The  straps  serve  to  fasten  the  whole 
securely  into  one  package. 


Tig.  LII.— Arrault's  Folding  Stretcher,  adapted  to  serve  as  an  Operation  Table. 


Stretchers  adapted  to  Wheels. — Within  the  last  few  years  efforts 
have  been  made  to  adapt  stretchers  of  the  same  form  and  fulfilling 
the  same  purposes  as  some  of  those  which  have  been  already 
described,  for  being  placed  upon  wheels.  With  such  an  addition 
they  could  be  either  used  as  hand  litters,  or  wheeled  over  the 
ground.  The  object  has  been  to  ensure  greater  speed  than  can  be 
obtained  while  they  are  limited  to  being  carried  by  hand,  as  well 
as  to  lessen  the  fatigue  of  the  bearers,  and  thus  to  economize  labour. 
These  wheeled  stretchers  will  be  described  with  the  other  con- 
veyances of  Class  2. 


British  regi- 
mental ambu- 
lance -wagon 
itretchor. 


Section  III. — Steetchees  with  additional  Adaptations 

TO  SUIT  THEM  FOE  USE  IN  WHEELED  VEHICLES. 

Secondary  Stretchers. — The  stretchers  which  have  been  hitherto 
described  have  either  been  employed  in  the  field  or  have  been 
designed  for  field  use.  Those  which  follow  have  been  designed 
especially  for  being  carried  with  wheeled  vehicles,  or  for  use  in 
standing  camps  or  garrisons.  They  therefore  belong  to  the  second 
category  of  stretchers,  as  already  explained  in  the  opening  remarks 
of  this  chapter. 

This  stretcher  is  double,  the  upper  stretcher  upon  which  the 
patient  lies  being  supported  upon  another  stretcher  beloAv,  with 
intervening  india-rubber  springs.  The  upper  stretcher  is  padded, 
covered  with  waterproof  canvas,  and  is  sloping,  being  raised  four 


British  Ambulance  Wagon  Stretcher. 
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inches  at  the  head  from  the  under  stretcher,  and  closely  connected     Chap.  V. 

with  it  at  the  foot.    This  inclination  is  given  by  the  india-rubber   

sprinfTs,  two  sets  of  which,  of  different  heights,  are  placed  between 
the  two  stretchers.  The  framework  of  the  under  stretcher  is 
strengthened  by  a  strong  girthing  network,  and  is  furnished  with 
handles.  Two  small  rollers,  one  before  and  the  other  behind,  are 
connected  with  each  of  the  side  poles  of  this  stretcher,  to  facilitate 
its  insertion  into  and  removal  from  the  wagon,  on  the  floor  of 
which  it  is  designed  to  be  carried  when  in  use.  The  length  of  the 
upper  stretcher  is  a  little  over  six  feet ;  the  lower  is  of  the  same 
length,  but  with  the  addition  of  the  handles ;  the  width  of  the 
bottom  between  the  side-poles  is  one  foot  and  a  half.  (For  a 
description  of  the  regimental  ambulance  wagon  see  page  419.) 
This  stretcher  can  be  used  for  carrying  a  patient  by  hand,  but 
only  for  short  distances,  and  then  with  special  care,  owing  to  the 
slope  and  smoothness  of  the  surface  on  which  the  patient  lies,  and 
the  absence  of  provision  against  his  rolling  off.  The  handles  have 
been  chiefly  designed  to  facilitate  the  manoiuvring  of  the  stretcher 
when  being  lifted  in  and  out  of  the  wagon.  The  construction  and 
dimensions  of  the  stretcher  are  shown  in  the  following  drawings. 


Fig.  Lin. — Perspectiye  view  of  the  British  Ambulance  "Wagon  Stretcher. 


iFig.LV.— Upp«r  and  under  plan  of  the  same,  with  measurements. 


154  Box  Stretchers  designed  by  Mr.  Holmes. 

CiiAp,  V.        These  are  the  stretchers  which  are  used  with  the  Maltese 
HolmeTbox    ^"^^^^^iice  carts.*    They  were  originally  designed  by  Messrs. 
stretchers  or"   Holmes,  the  Carriage  builders  of  Derby,  who  furnished  many  of  the 
folding  litters,  conveyances  supplied  to  the  Government  during  the  period  of  the 
Crimean  war.    They  were  applied  by  them  to  certain  ambulance 
carriages  which  were  submitted,  among  others,  to  the  notice  of  a 
committee  constituted  by  Lord  Panmure,  then  Secretary  of  War, 
under  date  9th  of  April  1855,  to  consider  the  question  of  hospital 
conveyances  generally.   This  committee,  of  which  Colonel  Tulloh, 
Royal  Artillery,  was  president,  did  not  approve  of  the  carriages 
then  furnished  by  Messrs.  Holmes,  but  they  greatly  approved  of 
the  "  folding  "  or  "  box  stretchers  "  slung  within  them. 

"  The  box  stretchers,"  reported  the  committee,  "  slung  in  india- 
"  rubber  springs  with  which  they  are  fitted,  and  which  can  be 
"  applied  to  other  carriages,  seem  to  be  by  far  the  easiest  mode  of 
"  conveyance  which  has  been  as  yet  produced,  especially  for  the 
"  removal  of  patients  amputated  on  the  field  or  very  seriously 
"  wounded,  and  requiring  to  be  carried  to  a  greater  distance  than 
"  can  be  done  by  the  ordinary  hand  stretchers.  They  have  such 
"  advantages  as  to  justify  us  in  recommending  that  50  of  them 
"  should  be  immediately  supplied  to  the  royal  carriage  depart- 
"  ment,  and  fitted  to  25  Maltese  carts,  according  to  the  pattern 
"  shown  to  the  committee,  to  be  suspended  on  Fuller's  last 
"  improved  india-rubber  springs." 

The  folding  stretchers  here  referred  to  are  only  suitable  for 
being  carried  in  the  manner  described.  Owing  to  their  size,  shape, 
and  weight,  they  can  only  be  carried  by  bearers  for  short  dis- 
tances. The  side  poles  have  handles,  but  they  are  very  short, 
and  chiefly  designed  for  lifting  the  stretcher  froni  the  ground 
up  to  its  conveyance.  To  be  carried  by  bearers  any  long  distance 
these  stretchers  would  require  the  addition  of  poles,  such  as  are 
used  with  some  of  the  conveyances  of  the  dhooly  class  described 
elsewhere. 

The  folding  stretchers  had  the  name  of  "  box  stretchers  "  given 
to  them  from  being  enclosed  on  all  sides  ;  but  their  chief  pecu- 
liarity is  the  manner  in  which  they  can  be  unfolded  and  folded 
up  as  occasion  requires.  The  sides,  head,  and  foot  pieces  consist 
of  wooden  frames  filled  up  with  stout  canvas ;  and,  being  hinged 
to  the  bottom  frame,  they  may  all  be  unfolded  and  laid  flat  on  the 
o-round,  so  as  to  afford  the  greatest  facihty  for  a  patient  being 
placed  on  the  bottom  of  the  litter.  As  soon  as  the  patient  is  in 
position,  the  sides  and  end  pieces  can  be  raised  up  and  fastened 
too-ether.  A  canvas  hood  at  one  end,  and  a  canvas  cover  for 
the  rest  of  the  stretcher,  serve  to  protect  the  inmate  from  weather. 
The  patient  lies  enclosed,  in  bed  as  it  were,  and  when  the  con- 
veyance is  well  slung  in  a  suitable  carriage  he  is  as  comfortably 
placed,  so  far  as  the  litter  is  concerned,  as  a  patient  is  in  an 
Indian  dhooly,  which  is  universally  held  to  be  the  most  easy 
of  all  methods  of  carriage  ever  used  for  the  conveyance  of  sick  or 

wounded  men.  

~  *~gee  Spec.  No.  1321  in  the  Mus,  of  Mil.  Surg,  at  Netley. 
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rig.  LVIII. — Upper  and  under  plan  of  the  same,  -with  measurements. 
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Neuss's  ambu- 
lance wagon 
stretcher. 


The  folding  litter  is  adapted  for  package  within  a  small  compass. 
The  end  pieces  are  made  to  fall  down  outwards ;  the  sides,  being  in 
height  exactly  half  the  breadth  of  the  bottom  of  the  frame,  are 
arranged  to  be  folded  down  so  as  to  meet  in  the  centre,  and  he 
flat  upon  the  bottom  ;  the  handles  of  the  sides  at  the  same  time 
rest  upon  the  end-pieces.  The  hoods  are  removable,  and  with 
the  mattress  and  pillow  are  laid  upon  the  folded  framework.  The 
dimensions  of  the  several  portions  of  the  box  stretchers  are  showm 
in  the  drawings. 

For  further  remarks  on  these  stretchers,  see  description  of 
"  Maltese  cart,  with  folding  litters,"  page  376. 

A  folding  stretcher  with  unusually  high  legs  is  employed  in 
Neuss's  ambulance  wagon  described  elsewhere.  The  alleged 
advantages  of  this  stretcher  are  that  while  in  the  wagon  it 
enables  a  wounded  man  to  be  carried  either  in  a  sitting  posture, 
half  upright,  or  in  a  wholly  recumbent  posture,  and  that  the 
patient's  whole  body  is  well  supported  in  any  one  of  these 
positions ;  and  in  the  second  place,  when  it  is  taken  out  of  the 
waggon,  and  placed  upon  its  high  legs  on  the  ground,  the  opera- 
tions of  examining  and  binding  up  wounds  can  be  much  more 
easily  performed  than  they  can  be  in  stretchers  which  have  legs 
only  a  few  inches  long,  and  which  are  therefore  nearly  level  with 
the  ground. 


Fig.  LIX. — Neuss's  Ambulance  Wagon  Stretcher. 

The  two  legs  (a),  («),  upon  which  this  stretcher  stands  are  18  J 
inches  high  ;  they  are  united  to  the  side  poles  of  the  stretcher 
by  hinges,  so  that  they  can  be  bent  under  the  body  of  the 
stretcher  when  they  are  pushed  into  the  waggon.  When  the 
long  feet  are  thus  folded  up,  the  stretcher  rests  upon  four  short 
feet,  about  five  inches  high  {b,  b),  placed  near  the  joints  of  tlie 
longer  legs.  The  bottom  of  the  litter  is  made  of  sail-cloth.  It 
is  loose  at  the  sides.  The  end  intended  for  the  legs  of  the  patient 
is  partly  rolled  up  round  a  winder,  and  by  means  of  a  wheel  at 
one  end  such  a  quantity  of  the  canvas  can  be  unwound  as  to 
enable  the  patient's  legs  to  hang  down  and  himself  to  assume  a 
sitting  posture  by  raising  the  part  on  Avliich  his  head  and  back 
rest  at  the  same  time.  This  upper  portion  is  raised  by  a  hinged 
frame,  the  two  ends  of  w^hich  can  be  fixed  in  certain  notches  in 
the  side  poles  so  as  to  be  shifted  to  any  desired  height.  The 
support  for  tlie  head  of  the  patient,  and  the  upper  surfaces  of  the 


French  Aonhidance  Cart  Stretcher. 
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middle  portions  of  the  two  side  poles,  are  padded  and  covered  with  Chap.  ^ 
American  leather. 

The  sketch  of  this  stretcher  is  copied  from  a  drawing  in  Dr. 
E.  Gurlt's  Militiir-chu-urgische  Fragmente.* 

Stretcher  of  the  French  tioo-ioheeled  Ambulance  Cart,  knoion  as  Stretcher  ( 
the  "  Voiture  Macou."  —  This  is  a  framed  stretcher,  specially  ^^001^.°'* 
designed  for  the  cart  above  named.    Its  chief  peculiarities  arcj 
firstly,  that  it  is  fitted  with  a  permanently  raised  head-piece,  and 
secondly,  the  means  by  which  feet  are  formed,  whenever  it  is 
taken  out  of  the  cart  to  which  it  belongs. 

The  head-piece. — The  upper  raised  part  of  the  stretcher,  which 
commences  about  four  feet  distance  from  tlie  lower  end,  is 
supported  laterally  upon  two  triangular  frames,  the  bases  of 
which  are  formed  by  the  corresponding  portions  of  the  side-poles. 
The  two  frames  are  connected  above  at  their  upper  angles  by  a 
cross-piece,  and  below  by  the  adjoining  traverse  of  the  stretcher. 
The  head-piece  forms  with  the  horizontal  part  of  the  stretcher, 
on  which  the  patient  lies,  an  angle  of  about  153°.  The  purpose 
of  thus  raising  the  head  of  the  stretcher,  which,  when  in  position, 
is  at  the  back  of  the  cart,  is  to  obviate  the  objectionable  incli- 
nation which  would  otherwise  be  given  to  the  head  of  the  patient 
in  going  up  hill,  owing  to  the  intimate  connexion  between 
the  shafts  and  body  of  the  vehicle  in  which  the  stretchers  are 
placed. 

The  stretcher-feet. — The  following  is  the  manner  in  which  the 
feet  of  this  stretcher  are  contrived.  Within  the  side  poles,  at 
each  end  of  the  stretcher,  are  shifting  pieces  of  wood  which  act 
both  as  handles  and  form  the  feet  just  referred  to.  When  the 
sti-etcher  is  placed  in  the  cart  neither  the  handles  nor  feet  project ; 
they  lie  close  against  the  inside  of  the  stretcher-poles.  On 
drawing  the  stretcher  out  of  the  cart,  the  handles  can  be  readily 
puUed  out  and  in  the  act  of  doing  so  the  feet  drop  down. 

The  handle  and  foot  are  made  of  Avood,  oblong  in  shape. 
If  inch  by  |  inch  thick,  together  about  16  inches  long,  and  work 
within  a  square  shaped  iron  case  fixed  to  the  inside  of  the  side- 
pole.  They  are  connected  by  a  piece  of  iron  which  passes  along 
the  upper  part  of  the  case,  the  foot  being  hinged  to  its  extremity. 
This  piece  of  Iron  projects  beyond  the  handle  to  a  distance  Avhich 
exactly  corresponds  with  the  length  of  the  foot ;  and  thus,  when 
the  foot  is  brought  up  and  closely  applied  to  the  piece  of  iron 
just  named,  the  handle  and  foot  are  in  one  and  the  same  line 
within  the  case,  and  are  nearly  in  contact  with  each  other.  When 
the  handles  are  drawn  out,  the  foot  is  pushed  backwards  and 
downwards,  by  means  of  a  spring,  through  an  opening  of  corre- 
sponding size  in  the  under  surface  of  the  casing.  On  pushing  the 
handle  in  again,  the  back  of  the  foot  is  pressed  against  the  edge 
of  the  iron  case  beyond  the  opening  and  folds  up. 

In  other  respects  the  stretchers  are  of  ordinary  construction. 
Ihey  are  slightly  over  6  feet  1  inch  in  lenrrtb  when  the  handles 


Ueber  einige  neue  Transportmittel  fiir  Schwei-venwundete,  p.  10,    Berlin,  1864. 
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Chap.  V.  are  pushed  home,  and  they  exactly  fit  into  the  interior  of  the 
cart  to  which  they  belong.  The  width  of  each  stretcher  is 
20^  inches;  the  height  of  the  back  part  of  the  stretcher  is 
inches.  Two  of  these  stretchers  are  carried  in  each  cart, 
being  separated  by  a  narrow  strip  of  wood  which  runs  along  the 
floor  between  them. 

J^^selPs  spring  This  modification  of  the  ordinary  stretcher  consists  of  two 
hJspitarcamp  square  wooden  poles  with  handles,  stretched  apart  by  moveable 
bedstead.  angular  iron  traverses,  with  a  firm  sacking  bottom.  The  latter 
is  in  one  piece,  and  can  be  removed  for  being  washed.  The 
traverses  are  arranged  at  their  ends  so  as  to  fit  into  iron  sockets 
placed  to  receive  them  on  the  side-poles.  Shoulder-straps  are 
provided  for  the  bearers.  The  chief  peculiarity  of  the  stretcher 
consists  in  the  nature  of  the  folding  legs  which  are  attached  to 
the  under  surfaces  of  the  side-poles.  They  are  made  of  elastic 
wrought  iron  or  steel,  curved  in  such  a  way  as  to  act  both  as  supports 
to  the  stretcher  and  as  springs.  When  folding  up,  the  legs  are 
bolted  to  the  under  surface  of  the  corresponding  side-poles ;  when 
unfolded,  they  are  locked  in  position  by  iron  side-stays.  The 
fastening  is  very  simple  and  secm'e  in  each  case.  The  frame  of 
the  stretcher  is  made  very  substantial,  and  hoops  supporting  a 
canvas  cover  are  applied  to  it  by  being  let  into  sockets  outside 
the  side  poles.  The  hoops  are  hinged  in  the  middle  so  as  to 
,  double  up  for  packing.  There  is  a  moveable  leather  head-piece 
which  acts  as  a  pillow.  The  weight  of  the  stretcher,  with  can- 
vas cover,  hoops,  pillow,  and  straps  complete  is  54  lbs.  14  oz. 

According  to  Captain  Russell,  the  inventor,  "this  stretcher 
"  was  made  expressly  for  camp  hospital  and  camp  use,  to  remove 
"  badly  wounded  men.  The  springs  prevent  shock  in  changing 
"  bearers,  and  keep  the  patient  from  the  damp  ground ;  only  re- 
"  quiring  a  blanket  to  form  a  comfortable  bed.  It  rolls  in  a 
"  small  compass,  and  is  quickly  put  in  or  out  of  use.    The  simply 

arranged  cover  is  not  to  keep  out  sun  and  weather,  but  to 
"  prevent  the  depressing  efiect  of  witnessing  mutilations,  any 
"  amount  of  air  can  be  admitted  in  a  moment.  It  is  believed 
"  to  be  also  peculiarly  serviceable  for  railways,  hospitals,  and 
"  general  use,  to  convey  bad  accidents  along  the  streets  to 
"  medical  aid." 

There  is  no  doubt  that  this  stretcher  is  well  calculated  to 
meet  the  requirements  of  a  hand-litter  under  the  circumstances 
last  mentioned.  It  is  an  easy  kind  of  conveyance  for  very  weak 
patients,  or  for  persons  badly  injured.  But  it  is  questionable 
whether  the  length  of  the  spring  legs  would  not  render  them 
liable  to  be  easily  broken;  the  heavy  weight  of  this  stretcher 
would  also  counteract  many  of  its  advantages  as  an  article  for 
camp  hospital  use.  On  the  other  hand,  it  is  to  be  remembered, 
as  regards  general  use  with  fixed  hospitals,  that  the  separation 
of  the  stret^cher  into  detached  pieces  for  economizing  space  in 
package  is  a  matter  of  less  utility  than  would  be  the  adtlitional 
strength  and  security  which  a  solid  framework  would  afford. 


Gauvin's  S'pring  Stretcher. 
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Stretchers  combining  the  qualities  of  the  Primary  with  those  of  the     CiiAr.  V. 

Secondary  Class. — It  has  been  the  opinion  of  some  persons  that  the   

requisite  qualities  for  a  field  stretcher,  and  for  one  of  the  secondary- 
kind,  may  be  combined  in  one  and  the  same  conveyance.  This 
was  the  opinion  of  a  majority  of  the  Committee  that  examined 
the  hospital  transport  equipment  in  the  universal  Exposition  at 
Paris.  It  was  argued  that  all  stretchers,  while  made  light  and 
portable  enough  to  be  carried  hj  bearers  with  facility  in  large 
numbers  to  the  scene  of  action,  should  have  in  themselves  con- 
trivances for  ensuring  the  patients  who  may  be  carried  upon  them 
against  the  direct  effects  of  direct  concussions,  and  that  they  should 
be  fitted  for  being  attached  to  wheels  when  the  ground  is  favourable 
for  rolling  movement.  The  main  point  insisted  upon  was  that 
the  stretchers  should  themselves  be  provided  with  springs,  so  as  to 
be  capable  of  being  used,  not  only  with  a  spring  wagon,  but  also 
on  the  floor  of  a  country  cart  or  store  wagon  without  springs,  on  a 
railway  truck  or  a  boat,  and  yet  be  effective  for  carrying  patients 
with  tolerable  freedom  from  the  injurious  effects  of  violent  shocks. 
The  deficiency  of  regular  vehicles  for  ambulance  purposes,  which 
is  always  experienced  on  occasions  of  great  battles,  can  only  be 
met,  it  was  maintained,  by  utilizing  the  common  vehicles  of  the 
country  in  which  the  hostilities  are  carried  on,  and  it  is  only  by 
the  means  described  that  the  evils  arising  from  these  common 
vehicles  being  without  springs  can  be  counteracted. 

In  accordance  with  these  views  efforts  have  been  made  at  Netley  spring- 
Netley  to  add  feet  and  springs,  and  to  adapt  to  wheels,  the  stretcher, 
existing  regulation  stretcher  of  the  British  service,  without 
detracting  from  its  important  qualities  of  simplicity  of  construc- 
tion, strength,  portability,  and  little  cost.  It  is  believed  that  an 
improved  pattern  has  been  devised  in  which  these  objects  have 
been  in  a  great  degree  attained.  The  trials  necessary  fully  to 
establish  its  fitness  in  these  respects  have  not,  however,  been  yet 
completed,  and  a  description  of  this  appliance  is  therefore  post- 
poned to  a  future  occasion. 

This  stretcher  was  designed  by  Dr.  Gauvin,  Medecin-Major  Dr.  Gauvin's 
of  the  French  army,  with  a  view  to  combine  the  various  qualities  spring-stretch 
which  have  been  just  enumerated.  It  consists  fundamentally  of 
a  frame  formed  of  two  side-poles  connected  by  three  iron  traverses. 
One  traverse  is.  in  the  centre  and  and  one  near  each  end,  portions 
of  the  side-poles  being  left  free  at  the  ends  to  form  the  handles. 
From  this  frame  there  start  upwards  four  curved  metal  springs, 
and  by  these  the  canvas  is  sustained  which  forms  the  portion  *of 
the  stretcher  in  which  the  patient  lies.  It  is  therefore  a  double 
stretcher,  like  the  stretcher  in  the  British  ambulance  waggon, 
with  the  upper  stretcher  slung  from  steel  springs,  instead  of  being 
placed  upon  india-rubber  springs.  The  frame  was  adapted  to  a 
pair  of  wheels,  and  was  then  used  as  a  wheeled  stretcher.  It  will 
be  noticed  in  this  capacity  in  the  chapter  on  wheeled  conveyances 
moved  by  hand  labour.* 


■wheels 


Page  251,  where  also  wiU  be  fouud  a  sketch  of  the  stretcher  off  as  well  as  oa  the 
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Ciup.  V.        The  following  is  Dr.  Gauvin's  own  description  of  the  stretcher 

  which  he  has  invented  : — 

"  The  stretcher  is  based  on  a  new  principle,  viz.,  the  application 
of  suspension  and  elasticity  to  the  stretcher  itself.  It  is  composed 
of  two  horizontal  frames  joined  at  their  four  extremities  by  swan's- 
neck  springs,  affording  great  elasticity.  To  facilitate  package  and 
transport  the  traverses,  or  cross-pieces,  of  the  two  frames  are 
jointed,  so  as  to  permit  the  longitudinal  side-poles  to  be  brought 
together.  The  stretcher  which  has  a  total  width  of  65  centimetres 
(nearly  26  inches),  when  in  use,  is  reduced  to  32  centimetres 
(12^  inches)  when  folded. 

"  The  stretcher  can  be  fitted  with  two  wheels ;  in  this  case  the 
side-poles  of  the  lower  frame  are  fixed,  and  this  can  be  done  with 
great  facility,  to  two  iron  triangles  fixed  to  the  axle,  connecting 
the  two  wheels. 

^ "  It  is  thus  a  stretcher-bed  with  springs  adapted  for  all  methods 

of  transport  and  preserving  its  elasticity. 

"  It  is  capable  of  fulfilling  the  five  following  indications  : — 
"1.  It  can  be  carried  by  hand  by  two  bearers,  like  the  ordinary 

field  stretcher. 

"  2.  It  can  be  placed  on  any  carriage  or  cart  with  or  without 
springs.  The  conveyances  obtained  by  requisition,  though  having 
the  advantages  of  being  suited  to  the  country,  and  being  every- 
where found  when  a  sufficient  supply  of  ambulance  carriages  is 
not  forthcoming,  being  without  springs  have  the  enormous  in- 
convenience of  jolting  the  Avounded  and  leading  to  complications 
on  their  injuries  which  often  prove  fatal.  With  this  spring- 
stretcher,  the  patient  will  preserve  the  advantages  of  suspension 
and  elasticity. 

"  3.  It  can  serve  for  transport  purposes  on  boats,  and  especially 
on  railways,  the  four  springs  at  the  angles  destroying  and  annihi- 
lating all  trembling  movement  and  jolts. 

"  4.  It  makes  an  excellent  bed  at  a  field  hospital.  A  man  very 
severely  wounded,  carried  upon  it  from  a  field  of  battle,  can 
remain  on  it  while  under  treatment,  or  for  transportation  else- 
where, without  having  to  be  changed  from  a  stretcher  to  a 
wagon,  from  a  wagon  to  another  stretcher,  and  so  on. 

"  5.  It  can  be  put  upon  two  wheels,  if  the  terrain  permits,  when 
a  single  bearer  suffices  to  move  away  a  wounded  man,  and  that 
too  softly  and  gently. 

"  The  weight  is  32  kilog.  '5  (nearly  72  lbs.),  without  the  wheels, 
and  54  kilog.  '5  (about  120  lbs.)  with  the  wheels. 

"  The  price  with  the  wheels  about  150  francs  (6/.)." 

Having  thus  noted  the  general  features  and  purposes  of  Dr. 
Gauvin's  stretcher,  I  refrain  from  discussing  the  question  of  its 
probable  fitness  for  use  as  a  field  hospital  stretcher,  because,  as  far 
as  I  am  aware,  no  sufficiently  careful  experiments  have  yet  been 
made  on  the  subject.  The  conviction  produced  on  my  mind  by 
observation  of  it  at  Paris  was,  that  it  was  too  complicated  for 
general  use  on  field  service ;  that  parts  of  it  would  be  liable  to  be 
broken  or  deranged  under  the  rough  usage  it  would  inevitably  be 

A 

i 


Essential  Qualities  of  Primary  Stretchers.  161 


subjected  to  in  campaigning;  and  tliat,  without  the  wheels,  the     Chap.  V, 

stretcher  would  be  too  heavy  for  the  services  for  which  hand  :  

stretchers  for  removing  wounded  are  ordinarily  employed.  As  a 
stretcher  for  being  placed  upon  springless  carts  or  wagons  having  stretdier. 
adequate  length  and  floor  space  its  advantages  were  beyond  doubt. 
No  other  hand-litters  or  wheeled  litters,  in  the  Paris  Exhibition, 
possessed  arrangements  ensuring  to  them  similar  advantages  of 
suspension  and  elasticity  when  placed  upon  a  vehicle  without 
springs.  There  were  special  contrivances  to  answer  the  same  pur- 
poses, particularly  for  railway  carriages,  and  these  were  capable 
of  being  used  as  hand-litters  for  short  distances,  but  only  for 
very  short  distances,  on  account  of  their  very  great  weight;  they 
were  not  intended  to  be  used  as  stretchers  for  general  field  use. 
It  is  the  combination  of  the  many  qualities  which  Dr.  Gauvin 
has  sought  to  achieve  in  his  stretcher  which  forms  its  most 
marked  feature,  viz.,  the  design  for  it  to  act  equally  well  as  a 
field-stretcher  or  hand-litter,  as  a  wheeled  litter,  and  as  a  spring 
or  swinging  litter,  for  a  patient  upon  a  railway  truck  or  any 
springless  vehicle.  Could  such  a  combination  be  satisfactorily 
accomplished,  a  very  economical  and  practically  useful  article 
would  be  found  for  the  equipment  of  field  hospitals ;  and  one 
source  of  great  suffering  as  well  as  of  loss  of  life,  in  all  campaigns 
hitherto,  the  shaking  and  jolting  of  the  wounded  while  being 
conveyed  from  the  neighbourhood  of  the  scene  of  action,  or  fi:om 
the  field  hospitals  to  the  permanent  hospitals  in  rear  on  common 
country  carts  or  railway  waggons,  would  be  materially  diminished. 


Section    IY. — Essential   Qualities    op    Primary  and 

Secondary  Stretchers. 

Primary  Stretchers. — On  taking  a  general  view  of  the  various  Resume, 
forms  of  primary  stretchers  which  have  been  above  described,  it 
may  be  seen  that  the  several  objects  which  have  been  sought  to 
be  attained  in  the  construction  of  the  best  among  them  have 
been  the  following.    They  are  indeed  the  necessary  qualities  for  QuaUties 
every  good  field-stretcher : —  necessary  to 

1     A  -c       I,  11  f  constitute  a 

1.  iv.  hrm,  but  not  hard,  support  for  the  patient^  and  one  capable  good  primary 

of  being  readily  freed  from  blood  or  dirt.  ^^^^  stretch- 

2.  Lightness  to  facilitate  carriage  by  the  bearers. 

3.  Strength  to  resist  shocks  from  rough  usage. 

4.  Simplicity  of  construction,  combined  with — 

5.  Capability  of  being  folded  up  to  economize  space  in  stowao-e, 

and  to  lessen  liability  to  injury.  " 

6.  Such  a  connexion  of  the  component  parts  as  to  prevent  risk 

of  loss  or  absence  of  any  one  part  when  the  stretcher  is 

required  for  use. 
V.  Provision  for  keeping  the  patient  a  certain  distance  off  the 

ground  when  the  stretcher  is  laid  down. 
8.  Economy  as  regards  cost. 

22014. 


162         Essential  Qualities  of  Secondary  Stretchers. 


Chap.  V. 


Qualities 
necessary  for 
secondary 
stretchers. 


It  cannot  be  said  that  a  combination  of  all  these  qualities  has 
been  attained  in  any  one  form  of  stretcher.  In  each  some  one 
quality  has  predominated  to  the  exclusion,  either  wholly  or  in  part, 
of  others.  The  first  three  and  the  sixth  qualities  may  be  said 
to  have  been  attained  sufficiently  for  practical  purposes  in  several 
of  the  stretchers  described.  The  fourth  quality  appears  to  have 
been  most  obtained  in  the  English  regulation  stretcher,  but  at  the 
expense  of  the  seventh  requirement,  and  with  other  inconveniences 
which  were  referred  to  in  the  remarks  upon  it.  The  French  and 
several  other  stretchers  are  defective  in  the  fifth  requirement,  from 
consisting  of  detached  pieces,  but  to  a  certain  extent  this  defect 
is  obviated  by  the  methodical  manner  in  which  the  parts  of  the 
stretchers  are  packed  in  the  caissons,  and  by  the  systematised  train- 
ing of  those  whose  duty  it  is  to  look  after  and  use  the  stretchers. 
It  is  also  counterbalanced  to  a  considerable  extent  by  the  advan- 
tages of  the  feet,  which  form  part  of  the  traverses.  The  con- 
struction of  a  still  more  perfect  stretcher  for  field  purposes 
combining  all  the  eight  qualities  before  named  seems  therefore 
to  be  a  matter  still  to  be  desired. 

Secondare/  Stretchers. — Some  of  the  qualities  which  are  essential 
for  a  primary  stretcher  may  be  modified  or  almost  wholly  dis- 
pensed with  in  secondary  stretchers.  Thus  the  second  quality 
of  lightness  to  facilitate  carriage  by  bearers  need  not  be  insisted 
upon  to  the  same  extent,  for  they  are  neither  likely  to  have  to  be 
carried  for  similarly  long  distances  nor  is  there  the  same  demand 
for  speed  as  there  is  with  primary  stretchers.  The  fourth  quality, 
simplicity  of  construction,  and  the  fifth,  capability  of  being  folded 
up,  may  be  in  a  great  measure  dispensed  with.  As  to  the  former 
of  these,  a  more  complex  construction  is  quite  admissible,  and, 
indeed,  unavoidable,  to  meet  the  additional  requirements  of  secon- 
dary stretchers ;  and  as  to  the  latter,  inasmuch  as,  whether  in  a 
wagon  or  in  a  hospital,  there  is  always  space  available  equivalent 
to  the  stretcher  when  fully  extended,  the  capability  of  being  folded 
up  ceases  to  be  of  much  importance.  On  the  other  hand,  certain 
qualities  are  advantageous  in  secondary  which  are  not  required  for 
primary  stretchers.  Such  is  a  construction  enabling  the  position 
of  a  patient  to  be  varied,  for  the  head  and  back  to  be  raised,  the 
knees  to  be  supported  in  a  partially  flexed  position,  for  these  cir- 
cumstances materially  alFect  the  comfort  of  sick  men  when  carried 
for  considerable  distances  in  wagons.  They  should  also  be  provided 
vnth  springs,  so  that,  whether  suddenly  placed  on  the  ground  or 
whether  during  the  movements  of  a  carriage,  the  force  of  the  con- 
cussions communicated  to  the  stretchers  may  be  in  some  degree 
broken  before  reaching  the  patients  lying  upon  them.  Such  are 
the  chief  differences  between  the  conditions  required  for  primary 
as  compared  with  those  necessary  for  secondary  stretchers. 

As  already  noticed,  if  the  essential  qualities  of  a  primary  and 
secondary  stretcher  can  be  combined  in  one  and  the  same  article, 
a  great  improvement  in  this  department  of  field  hospital  equip- 
ment will  be  effected. 
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Section  Y.—On  the  Temporary  Contrivances  which    chap.  v. 

MAY    BE     employed     IN    AN    EMERGENCY     INSTEAD  OF   

Stretchers. 

In  the  unavoidable  absence  of  regular  stretchers,  substitutes  Contrivances 
may  be  improvised  in  the  field,  though  not  so  readily  as  for  con-  designed  to  act 
veyances  of  the  hammock-kind.    Thus  the  frame  of  a  litter  may  gubsTtSterfor 
be  formed  by  lashing  together  four  muskets,  two  being  placed  stretchers, 
upon  the  other  two  at  right  angles  with  each  other,  and  at  proper 
distances  apart,  while  a  blanket  or  great  coat  is  secured  to  them 
so  as  to  form  the  support  upon  which  the  patient  is  placed ;  again, 
three  or  four  knapsacks  may  be  fastened  between  two  firelocks, 
and  thus  a  sufficiently  firm  support  be  obtained  as  a  temporary 
expedient  for  removing  a  wounded  man  away  from  the  field.  If 
the  opportunity  exist  of  making  fascines  and  gabions  for  the 
militaiy  operations,  there  will  also  exist  the  opportunity  of  making 
by  the  same  tools  and  artificers  hand-barrows,  and  these  will  form 
very  serviceable  substitutes  for  stretchers  to  meet  an  unusual 
demand  for  such  conveyances. 

A  variety  of  other  similar  expedients  will  readily  suggest  them- 
selves on  an  emergency,  it  being  understood  that  the  substitutes 
thus  provided  are  only  fitted  to  answer  the  immediate  wants  of 
the  occasion,  and  not  to  be  either  of  a  durable  nature  or  fitted  to 
be  carried  on  for  further  use  elsewhere. 

An  impromptu  form  of  stretcher  was  exhibited  at  the  Universal  "  Brancard  k 
Exposition  of  1857  at  Paris,  and  gained  the  prize  offered  by  the  "improTiste." 
International  Committee  of  delegates  from  the  societies  for  aid  to 
wounded  in  time  of  war  for  the  best  field  stretcher,  combining 
qualities  of  lightness,  solidity,  moderate  cost,  and  facility  of  pack- 
age.   It  was  invented  by  the  Comte  de  Beaufort,  who  gave  it 
the  name  of  "  Brancard  h  I'improviste."    It  was  composed  only  of 
roughly  cut  pieces  of  wood  and  cord,  being  put  together  without 
mortices,  nails  or  screws,  or  horizontal  traverses.    Crossed  or 
X-shaped  pieces  of  wood  placed  below  the  side-poles  and  at  a 
certain  angle  of  inclination  to  them,  answered  the  purpose  of 
traverses  and  at  the  same  time  of  feet.    The  pieces  of  wood  were 
fastened  together,  and  undue  yielding  of  them  in  any  direction 
prevented,  by  a  certain  arrangement  of  the  cords ;  at  the  same  time 
a  portion  of  the  cord,  being  passed  to  and  fro  through  small  holes 
in  the  pieces  of  wood  which  formed  the  side  poles,  acted  instead 
of  canvas  as  the  litter  on  which  the  patient  was  intended  to  be 
carried.    The  object  of  the  sample  was  to  illustrate  the  manner 
in  which  a  firm  stretcher  or  hospital  bed  may  be  constructed 
wherever  pieces  of  wood  to  form  the  frame,  and  rope,  cord,  iron- 
wire,  or  any  other  means  of  connecting  the  frame  together,  can  be 
obtamed,  as  well  as  the  best  method  of  disposing  these  materials 
to  attain  the  object  in  view. 

There  could  be  no  doubt  that  Comte  de  Beaufort's  stretcher 
possessed  in  an  eminent  degree  the  qualities  named  in  the  terms 
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Ch^V.  on  which  the  prize  was  to  be  given,  yet  it  was  evidently  not  a 
Beaufort^  Stretcher  that  any  one  would  recommend  as  a  field  stretcher  for 
impromptu  military  use,  excepting  in  cases  of  emergency  when  no  other 
stretcher.  ordinary  stretcher  could  be  obtained.  It  was  light,  being  formed 
only  oi  sticks  of  deal  connected  by  cord,  without  any  iron  or  other 
metal  being  used  in  its  construction  ;  it  was  solid,  at  least  suffi- 
ciently so  under  ordinary  circumstances,  for  it  would  bear  the 
weight  of  a  man  lying  upon  it,  or  even  standing  upon  it ;  it  was 
cheap,  the  cost  of  the  materials  being  almost  nominal  and  its 
manufacture  of  the  simplest  kind ;  it  was  easily  packed  up,  for  the 
poles  and  the  crossed  pieces  of  wood  that  answered  the  purposes 
of  traverses  and  feet  could  all  be  laid  side  by  side,  and  bound 
together  by  the  cord  which  when  the  stretcher  was  in  use  tied 
them,  together,  and  also  took  the  place  of  the  ordinary  sacking. 
But  its  want  of  compactness  ;  the  time  that  would  be  required  to 
adjust  and  tie  together  properly  the  pieces  of  wood ;  the  liability 
there  would  be  in  cases  of  hurry  of  all  the  parts  not  being  pro- 
perly secured,  and  the  consequent  risk  of  accidents  ;  the  difficulty 
there  would  probably  be,  under  ordinary  circumstances,  of  getting 
untrained  men,  deficient  in  skill  and  dexterity,  of  putting  the 
stretcher  properly  together ;  are  qualities  which  unfit  it  for  the 
general  purposes  of  campaigning.  As  an  ingenious  illustration  of 
the  simple  means  by  which  a  stretcher  or  bed  can  be  formed," 
whenever  wood  of  appropriate  length,  and  means  of  tying  it 
together,  are  available,  it  will  be  useful  to  bear  in  mind  its 
construction  in  case  circumstances  render  it  needful  to  improvise 
stretchers  or  camp  bedsteads  to  supply  deficiencies.  At  the  same 
time,  nothing  but  the  test  of  continued  use  will  give  assurance  that 
a  bedstead  so  framed  will  be  capable  of  remaining  in  shape  and 
sufficiently  firm,  under  the  various  movements  and  unevenly  disti'i- 
buted  application  of  weight  to  which  such  articles  are  usually  sub- 
jected. Moreover,  although  stated  that  branches  of  willow  or  bands 
of  any  kind  in  the  absence  of  rope,  cord,  or  wire,  will  answer  for  the 
construction  at  a  given  moment  of  any  number  of  these  stretchers, 
it  remains  to  be  shown  that  the  pieces  of  wood  could  be  practi- 
cally and  satisfactorily  connected  by  such  means ;  and  if  not,  and 
cord  or  wire  are  necessary  to  establish  the  connexion,  the  necessity 
for  such  articles  being  at  hand  would  to  a  certain  extent  interfere 
with  its  value  as  an  article  intended  to  be  improvised  at  any 
moment.  I  was  present  and  assisted  at  some  experimental  trials 
which  were  made  with  the  improvised  stretcher  at  Paris  in  the 
Exhibition  park  on  the  3rd  of  June  1867.  The  av eight  of  the 
sample  under  examination  was  Idl.  4 '6,  or  a  little  more  than 
10  lbs.  avoirdupois.  On  the  question  of  cost  it  was  remarked  that 
if  made  near  a  wood  it  need  not  cost  any  money  at  all,  as  branches 
of  trees  unprepared,  and  any  means  of  tying  them  together,  what- 
ever their  nature,  that  might  be  at  hand,  Avould  suffice  for  the 
construction  of  these  stretchers ;  but  if  one  wished  despatch  a 
number  of  them  to  an  ai*my  by  order  from  a  town  near  to  the 
scene  of  operations,  the  probable  cost  would  be  5  francs.  In 
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answer  to  an  objection  that  the  stretcher  was  not  completely  rigid,     Cuap.  V. 

it  was  uro-ed  that  the  absence  of  complete  rigidity  was  an  advan-  " 
xb  Yviio  "ij^'^  L  n   -I         'J.  •        ,     Beaufort  s 

tage,  as,  in  consequence,  a  certam  degree  of  elasticity  was  given  to  impromptu 
it  which  thus  acted  as  a  substitute  for  springs.  Another  objection  stretcher, 
which  was  made  was  the  length  of  time  which  would  be  occupied 
in  passing  the  cord  Avhich  forms  the  lace  and  acts  instead  of  a 
sacking  through  the  holes  pierced  in  the  side  poles;  but  it  was 
remarked  in  reply  that  if  the  stretcher  were  improvised  near  a 
field  of  battle,  it  would  be  sufficient  to  establish  a  zigzag  of  cord 
by  maldng  it  pass  alternately  round  the  two  poles,  notches  being 
cut  at  the  points  where  the  cord  turned,  and  this  would  only  be  a 
work  of  two  or  three  minutes.  The  Comte  de  Beaufort  particularly 
called  attention  on  this  occasion  to  tlie  fact  that  the  object  of  his 
invention  was  to  show  how  a  practicable  and  convenient  means  of 
carrying  wounded  from  a  field  of  battle  might  be  improvised  with- 
out diflaculty  whenever  there  is  a  wood  near  at  hand,  the  problem 
he  had  mainly  in  view  being  to  ensure  that  there  should  be  a  suffi- 
cient number  of  stretchers  on  every  occasion  of  a  battle  for  carrying 
away  the  wounded  with  the  least  delay.  This  was  the  considera- 
tion, in  common  with  the  cheap  and  ordinary  nature  of  the 
materials  used  in  the  construction,  as  well  as  the  simple  means 
employed  for  this  construction  itself,  that  led  the  majority  of  the 
Committee  at  Paris  to  consider  it  as  a  stretcher  to  be  recommended 
for  use  by  the  volunteer  "  socldt^s  de  secours  aux  blesses  militaires." 
It  was  seen  that  for  an  impromptu  service,  as  it  were,  the  invention 
of  Count  de  Beaufort  furnished  impromptu  hand  conveyances 
sufficiently  stable  for  any  particular  occasion  on  which  they  might 
be  required,  and  so  cheap  that  their  main  portions,  the  wood, 
might  be  thrown  away  when  no  longer  required  without  any  loss ; 
thus  saving  the  expense  that  would  be  occasioned  by  providing 
means  for  their  conveyance.  These  were,  no  doubt,  also  the  views 
which  chiefly  influenced  the  jury  who  awarded  to  the  brancard  a 
I'improviste  the  prize  announced  for  the  best  hand-stretcher  at  the 
Paris  Exhibition. 


Section  VI. — On  the  Steps  to  be  taken  for  the  Pre- 
vention OF  Harm  to  Patients  whose  Removal  has 

TO  BE  effected  BY  STRETCHERS. 

On  the  proper  carriage  of  Stretchers. — A  few  remarks  upon  the  Certain  rules 
manner  of  placing  wounded  men  upon  the  conveyances  which  gQ*^oj.ced°in  tb 
have  just  been  described,  and  a  few  rules  as  to  the  proper  plan  use°of  stretch- 
for  the  bearers  to  carry  them,  are  necessary  to  be  pointed  out,  and  ers. 
"to  be  enforced  in  practice,  in  order  that  the  patients  may  be  trans- 
ported with  as  little  risk  of  aggravating  their  injuries  as  is  com- 
patible with  their  removal,  and  with  as  much  ease  as  each  kind  of 
conveyance  included  in  this  class  is  capable  of  affi^rding.  These 
rules  require  to  be  attended  to  more  especially  in  carrying  stretch- 
ers, but  moat  of  them  are  applicable  also  to  those  conveyances 
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Objects  to  be 
kept  in  view 
in  the  car- 
riage of  these 
conveyances. 


HI  conse- 
quences of  a 
rough  mode  of 
carriage. 


Carriage  of 
patients  with 
recent  wounds. 


which  are  carried  by  suspension  from  the  shoulder.  The  rules  to 
be  followed  are  themselves  simple,  and  appear  particularly  so  from 
description  ;  but,  as  observation  shows,  they  are  constantly  ignored 
in  practice,  and  those  who  are  carried  suffer  proportionally. 

The  main  purposes  to  be  kept  in  view  in  carrying  these  con- 
veyances are,  firstly,  that  as  little  as  possible  of  the  impulse  con- 
nected with  the  progression  of  the  bearers  shall  be  communicated 
to  the  litter  which  they  are  bearing ;  and  secondly,  tliat  the  con- 
veyance may  be  kept  level  and  as  near  the  ground  as  is  consistent 
with  free  carriage  and  the  absence  of  risk  of  contact.  If  one  of 
these  conveyances  be  badly  carried,  it  may  be  shaken  in  such  a 
way  by  the  movements  of  the  bearers  as  they  step  along  that,  if  it 
be  a  stretcher  on  which  the  patient  is  lying,  he  may  be  rolled  upon 
it  from  one  side  to  the  other  alternately  ;  or,  if  it  be  a  dhooly  or 
hammock,  he  may  be  subjected  to  a  lateral  swinging  movement, 
nearly  as  unpleasant  and  fatiguing  as  the  rolling  just  described. 
Again,  the  machine  may  have  such  a  motion  communicated  to  it 
that  the  patient  niay  be  jerked  upivards  with  every  step,  and  this 
motion  may  be  in  addition  to  the  swinging  or  lateral  rolling  before 
named ;  or  the  patient  may  be  so  placed  thai  his  head  is  lower 
than  his  feet,  or  his  body  may  be  unevenly  supported,  in  either 
of  which  cases  the  ill  results  of  the  movements  just  described  will 
be  felt  with  more  severity.  The  conveyance,  again,  may  be  raised 
so  high  that  the  patient  upon  it  may  be  kept  in  constant  appre- 
hension of  falling  olf,  or,  in  case  of  one  of  the  bearers  accidentally 
stumbling  and  allowing  the  conveyance  to  fall,  he  may  receive 
such  additional  injuries  as  to  lead  to  serious  consequences.  All 
these  objectionable  movements  and  wrong  positions,  which  would 
be  irksome  enough  to  men  in  sound  health,  entail  serious  suffering 
and  risks  to  men  who  are  worn  by  illness,  or  who  are  labouring 
imder  fractures  of  bones  or  other  severe  wounds.  Fortunately 
this  suffering  may  be  in  a  great  degree  prevented  by  a  systematic 
observance  of  the  rules  hereafter  mentioned,  whatever  the  cir- 
cumstances of  the  locality  or  whatever  differences  there  may  be 
as  to  height  or  strength  among  the  bearers. 

One  of  the  first  things  to  impress  upon  bearers  is  that  every 
movement  of  a  man  who  is  just  wounded  must  be  made  with  con- 
siderate care  and  gentleness  to  prevent  pain  and  aggravation  of 
his  njuries.  Care  when  raising  him  from  the  ground  Avhere  he 
has  fallen,  when  placing  him  upon  the  stretcher,  when  lifting  the 
stretcher  with  the  patient  upon  it,  when  halting  and  lapng  it 
down  for  the  purpose  of  resting.  In  each  of  these  cases  care  is 
as  essentially  necessary  to  obviate  suffering  and  additional  mischief 
as  is  a  properly  regulated  step  during  the  transport  itself 

Very  particular  care  is  required  when  the  patient  has  had  a 
bone  recently  shattered  by  gunshot.  The  proper  manner  of 
accomplishing  the  delicate  task  of  lifting  and  removing  a  man  with 
such  an  injury,  the  various  modes  of  protecting  the  broken  limb 
during  the  transport  are  subjects  in  which  all  bearers  of  wounded 
require  to  be  specially  instructed. 
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But  it  is  not  only  in  I'ecent  wounds  that  a  disciplined  system  of     Chap.  V. 

proceeding  is  necessary  for  bearers  ;  it  is  equally  requisite,  if  not  .  

more  so,  for  those  which  have  passed  the  recent  state.    Great  as  ^a^'eX^th 

the  torture  is  of  wounded  men  when  they  are  carried  badly  shortly  Sronic 

after  their  wounds  have  been  received,  the  torture  is  greatly  wounds. 

ao'o-ravated  under  the  same  circumstances  after  inflammatory  action 

has  set  in.    Nature  then  increases  her  demands  for  rest  and  quiet, 

in  order  that  the  processes  of  repair  may  go  on,  and  by  every 

means  in  her  power  makes  the  demand  known.    Interfere  with 

her  under  these  circumstances,  and  she  resents  the  interference 

not  simply  by  the  infliction  of  pain,  but,  if  the  interference  be 

great,  by  pain  that  is  past  expression,  and,  if  sufficiently  prolonged, 

by  pain  that  is  past  endurance,  for  the  sufierer  will  succumb  under 

its  overpowering  influence. 

As  stretchers  alone  are  the  authorized  conveyances  home  hy  men 
in  the  British  service,  the  rules  for  the  guidance  of  bearers  during 
transport  are  given  with  a  view  mainly  to  the  proper  carriage  of 
these  conveyances. 

It  is  usual  in  the  British  service  to  tell  off"  only  two  men  to 
every  stretcher.  For  several  reasons,  however,  it  is  most  desirable 
that  three  men  should  accompany  every  stretcher  which  is  to  be 
used  for  carrying  wounded  from  the  field  of  action.  The  third 
bearer  is  required  in  case  of  either  of  the  other  two  bearers  be- 
coming wounded,  to  act  as  a  relief  to  the  bearers  during  the 
transport,  and  to  afsist  in  placing  upon  the  stretcher  men  who 
have  been  rendered  quite  helpless  by  their  wounds,  especially 
those  who  have  met  with  serious  fractures  of  bones  from  gunshot. 
For  these  latter  cases  the  presence  of  a  third  bearer  is  of  essential 
importance.  A  patient  with  a  fractured  thigh  or  leg  should  never 
be  lifted  up  and  put  on  a  stretcher  by  two  bearers  only,  unless 
under  extreme  urgency.  The  position  of  patients  after  they  are 
on  the  stretcher,  too,  both  on  starting  and  during  transport,  fre- 
quently require  rectification,  owing  to  displacement  from  bellying 
of  the  canvas  after  they  are  lifted  up,  or  to  the  effects  of  movement 
during  the  carriage,  and  this  can  only  be  done,  without  laying  the 
stretcher  down  on  the  ground,  when  a  third  bearer  is  present. 

Before  attempting  to  remove  a  badly  wounded  man  from  the  Arrangements 
spot  where  he  has  fallen  the  stretcher  should  be  brought  close  up  necessary  be- 
to  him ;  the  wounded  man  should  not  be  carried  by  hand  farther  ^"o^n/e^man 
than  can  be  avoided.    In  placing  the  stretcher  for  this  purpose  it  on  a  stretcher. 
should  not  he  laid  hy  the  side  of  the  patient,  but  at  his  head,  and 
should  not  be  placed  crosswise,  but  the  length  of  the  stretcher 
should  be  in  the  same  direction  as  that  in  which  the  wounded 
man  happens  to  be  lying.    If  placed  by  his  side  it  interferes  with 
the  movements  of  the  bearers  in  lifting  him  up,  necessitates  their 
moving  to  the  end  of  the  stretcher,  or  stepping  across  it,  and  is 
liable  to  cause  them  to  stumble  when  they  are  depositing  the 
patient  upon  it.    If  placed  crosswise  at  the  patient's  feet  or  head 
it  leads  to  the  necessity  of  the  bearers  turning  round,  and  again 
causes  the  risk  of  one  or  other  of  them  falling  over  the  side  poles. 
These  objections  are  avoided  by  the  stretcher  being  placed  longitu- 
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Chap.  V.  dinally,  the  patient  is  readily  carried  head  forward  over  the  canvas 
on  which  he  is  to  lie,  and  the  bearers  move  with  a  clear  view  of  the 
stretcher  before  and  between  them  until  the  patient's  head  is 
directly  over  the  pillow  on  which  it  is  to  rest. 

The  bearers  told  off  for  carrying  a  stretcher  must  be  severally 
distinguished  by  some  ready  appellation,  and  one  must  take  the 
direction  of  all  the  duties  connected  with  the  transportation  of  a 
patient.    The  bearer  who  marches  foremost  is  usually  designated 
the  front  or  No.  1  bearer,  the  one  who  is  behind,  the  rear  or  No. 
2  bearer.    If  a  third  bearer  be  told  off  to  assist  in  the  transport, 
he  is  designated  No.  3  bearer.    The  rear,  or  No.  2  bearer,  must 
assume  the  direction,  for  his  position  enables  him  to  see  not  only 
the  patient  on  the  stretcher  but  the  front  bearer  also  ;  while  the 
front  bearer  can  not  see  either,  but  only  the  ground  or  other 
objects  before  him.    There  are  certain  parts  of  the  transport 
which  should  always  be  conducted  by  short  words  of  command. 
These  are  especially  (a)  the  lifting  up  and  placing  a  woimded  man 
on  the  stretcher,  (b)  the  start,  and  (c)  the  laying  down  the  stretcher. 
The  object  is  not  so  much  to  ensure  the  alert  and  sharp  movement 
which  is  required  in  military  exercises  as  it  is  to  ensure,  without 
loss  of  time,  the  necessary  caution,  steadiuess,  and  well-concerted 
action  of  the  bearers, 
(a.)  Manner  of     As  soon  as  all  essential  preliminary  attention  to  the  general 
placing^a        condition  of  the  patient,  or  to  the  particular  injury  he  has  received ; 
wounded  man   t^ie  necessary  prevention  of  movement  of  a  limb,  if  a  bone  be 
on  the  stretcher,  broken,  by  any  available  support  at  hand  ;  the  preparation  of  stays 
or  supports  on  the  sti'etcher  itself,  if  needed  for  the  injured  part, 
by  arranging  the  man's  clothing  or  accoutrements  for  the  purpose ; 
and  when  all  other  such  matters,  which,  it  is  presumed,  the  sick 
bearers  are  familiar  with,  have  been  attended  to,  the  next  proceed- 
/  ing  is  to  place  the  patient  on  the  stretcher. 

With  three  bearers,  this  is  best  done  by  two  of  the  bearers 
stooping  down  on  opposite  sides  of  the  patient,  near  his  haunch 
bones,  the  two  bearers  facing  each  other.  The  third  bearer  places 
himself  in  a  stooping  position  near  the  wounded  part  of  the  patient 
ready  to  give  to  it  his  undivided  attention.  The  two  bearers 
facing  each  other  gradually  get,  each  one  hand,  under  the  back  of 
the  patient,  their  other  hands  being  passed  and  mutually  grasped 
under  the  upper  part  of  his  thighs  as  close  to  his  bi-eech  as 
possible,  while  the  third  bearer  at  the  same  time  takes  charge  of 
the  Hmb  or  other  injured  part  itself.  As  soon  as  this  is  done  the 
bearer  who  takes  the  direction  gives  the  word  "  ready."  At  this 
word  the  bearers  secure  a  firm  grasp  of  the  patient.  The  order 
lift  up  "  follows.  Immediately  all  the  bearers  acting  together 
slowly  rise  from  the  stooping  posture,  and,  bringing  their  knees 
together,  stand  up.  As  soon  as  the  erect  j)osition  is  gained  the 
order  is  given  to  "march."  The  bearers  march  until  the  patient 
is  exactly  over  his  place  in  the  littei*,  and,  the  order  "  down  "  being 
then  given,  he  is  carefully  lowered,  each  bearer  at  the  same  time 
dropping  slowly  down  into  the  stooping  position,  and  is  deposited 
upon  it.  ^ 
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The  start  in  every  instance  will  be  best  accomplished  by     Chap.  V. 
dividing  the  action  into  four  parts,  and  assigning  to  each  its  — 
distinct  word  of  command.    As  soon  as  the  patient  is  properly  '^^^^^Z  ^^" 
settled  upon  the  stretcher  which  is  lying  upon  the  ground  No.  2  starting, 
bearer  gives  the  word  "  fall  m."    At  this  command  No.  1  and  2 
bearers  get  into  their  proper  positions  at  the  head  and  foot  of  the 
stretcher,  and  No.  3  by  the  side  of  it.    As  soon  as  this  is  done 
No.  2  bearer  gives  the  word  "  ready."    The  two  bearers  at  once 
adjust  the  ends  of  the  shoulder  straps  and  take  hold  of  the  handles 
of  the  stretcher  poles.    This  being  done  No.  2  bearer  gives  the 
word  "  lift,"  and  immediately  the  two  bearers  raise  the  stretcher 
steadily  together.    No  sooner  is  the  stretcher  raised,  and  all  is 
seen  to  be  right,  than  the  word  "march"  is  given  by  No.  2 
bearer,  and  both  bearers  at  once  move  off. 

In  like  manner  when  the  stretcher  is  to  be  lowered  and  placed  J^'^^jJ^^^^^^^^ 
on  the  ground,  it  will  be  best  done  by  corresponding  divisions^  of  sSher  wSh 
the  action  and  words  of  command.    No.  2  bearer  calls  "  halt/'  at  a  patient  upon 
which  both  bearers  stop,  but  without  any  abrupt  or  sudden  jerk  ;  it- 
the  word  "  ready  "  is  then  given,  which  is  the  signal  for  getting 
into  position  to  stoop;  the  word  "down"  follows,  when  the 
stretcher  is  lowered  and  laid  gently  on  the  ground  ;  and  lastly,  at 
the  word  "fall  out,"  the  two  bearers  quit  their  hold  of  the 
handles  and  move  away  from  the  stretcher. 

A  systematic  performance  of  these  duties  in  the  manner  de- 
scribed is  easily  acquired,  and,  when  the  bearers  are  trained  to  it, 
is  calculated  to  prevent  many  a  mishap,  and  to  lessen  the  pain  to 
wounded  or  sick  men  on  all  occasions.  Every  bearer  should  be 
trained  to  take  the  duty  of  a  No.  1,  2,  or  3  bearer  at  any  moment 
his  services  may  be  required  in  either  capacity. 

Other  general  rules  as  to  the  manner  of  carrying  stretchers 
during  the  transport  of  patients  now  follow. 

Rule  \. — The  front  and  rear  bearers  of  the  conveyance  must  The  bearers  to 
start  with  opposite  feet.  They  must  not  move  "  in  step,"  but,  l^reak  step  in 
on  the  contrary,  must  march  out  of  step,  or,  as  the  ordinary 
expression  is,  must  "  break  step."  If  the  man  in  front  step  off 
left  foot  forward,  the  man  in  the  rear  must  step  off  at  the 
same  moment  right  foot  forward,  or  vice  versa,  and  this  broken 
step  must  be  maintained  throughout  the  whole  distance  of  the 
transport. 

It  is  not  an  easy  matter  at  first  to  enforce  this  rule  among  men  Special  train- 
who  have  been  serving  in  the  ranks  of  the  army  ;  indeed,  it  is  g°force^tMs**' 
only  by  systematic  instruction  and  practice  that  the  proper  method  rule  among 
of  carrying  a  stretcher  can  be  acquired  by  them,  and  it  therefore  drilled  soldiers, 
becomes  one  of  the  first  lessons  in  the  instruction  of  men  whose 
duty  it  is  to  carry  sick  and  wounded.    Marching  in  step  is  ren- 
dered natural  to  drilled  soldiers  by  the  force  of  habit,  and  the 
importance  which  really  attaches  to  the  accurate  preservation  of 
the  proper  cadence  and  correspondence  of  step  in  the  combined 
movements  of  military  exercises  they  are  apt  to  attach  to  it  under 
all  circumstances. 
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Chap^V.  The  reason  which  dictates  the  rule  I  have  named  is  readily 
Keasons  of  the  ^PP^^^"*  examination.  If  two  men  carrying  a  stretcher  between 
rule  for  break-  ^^^^^  keep  step  in  starting  as  a  front  and  rear-rank  soldier  do  in 
ing  step.  commencing  to  march,  that  is,  if  both  men  advance  their  ri^ht 
feet  together,  there  must  at  the  same  time  be  an  inclination  of  the 
body  of  each  man  towards  the  same  side  in  proportion  to  the  dis- 
tance to  which  his  foot  is  advanced,  and  equally  so  of  the  stretcher 
which  they  are  carrying.  When  next  the  left  feet  are  advanced 
together  the  inclination  will  be  changed  from  the  right  to  the  left 
side,  and  this  alternate  change  of  inclination  will  be  unavoidably 
communicated  to  the  wounded  man  lying  upon  the  canvas  stretcher, 
and  will  be  continued  so  long  as  the  step  is  kept.  The  wounded 
man  is  placed  in  much  the  same  circumstances  as  regards  this 
kind  of  movement  as  a  man  who  is  riding  on  a  camel,  instead  of 
being,  as  he  should  be,  in  the  position  of  one  on  the  back  of  a 
horse  when  the  animal  is  walking.  But  when  the  step  is  broken 
at  starting,  that  is,  when  the  front  rank  man  advances  his  right 
foot  and  at  the  same  time  the  rear  man  advances  his  left  foot  as 
the  horse  does  his  opposite  feet,  the  dipping  motion  down  to  either 
side  is  avoided,  and  the  surface  of  the  stretcher  is  maintained  on  a 
horizontal  plane.  With  each  step  of  the  bearers  there  is  a 
moderate  upward  and  downward  movement  of  the  stretcher, 
chiefly  owing  to  the  pace  and  the  elasticity  of  the  side  poles,  but, 
with  this  exception,  the  general  level  is  preserved.  There  is  no 
lateral  movement  giving  the  patient  a  tendency  to  roll  from  side 
to  side. 

The  rule  equally  applies  if  the  stretcher  be  carried  by  four 
instead  of  by  two  men.  The  step  must  be  broken  by  the  front 
and  rear-rank  men,  so  that  the  level  of  the  stretcher  may  still  be 
preserved. 

Rule  2. — The  bearers  must  march  with  a  steady  but  easy  step, 
particularly  avoiding  elevation  of  their  bodies  by  sj)rmging  from 
the  fore  part  of  the  feet.  The  foot  should  be  planted  without  any 
wavering  on  the  ground  at  each  step,  and  in  moving  forward  it 
should  only  be  raised  sufficiently  to  clear  the  ordinary  impediments 
on  its  surface.  Some  bearers,  unless  this  rule  is  enforced,  will 
make  a  slight  spring  in  their  movements,  which  spring  is  of  course 
communicated  to  the  more  or  less  pliable  conveyance  they  are 
carrying.  They  do  so  on  the  belief  that  the  weight  is  sustained 
more  easily  in  consequence  of  the  elastic  movement  which  is  thus 
obtained,  but  they  take  no  note  of  its  ill  effect  on  the  person 
conveyed. 

In  carrying  a  stretcher  the  pace  should  not  be  so  long  as  it  is  in 
marching  in  the  ranks,  and  the  movement  of  the  lower  limbs 
should  be  conducted  on  different  piinciples.  When  a  combatant 
recruit  is  under  instruction  he  is  taught,  in  practising  the  balance 
step  which  forms  the  foundation  on  which  the  art  of  marching  is 
built  up,  that  the  knee  should  be  kept  stiff,  and  the  whole  limb 
straio-ht  when  it  is  either  advanced  in  front  or  extended  behind. 
The  movements  of  his  lower  extremities  are  all  to  be  from  his 


The  bearers  to 
march  with  a 
firm,  not  a 
springy,  step.  ■ 


The  length  and 
kind  of  step 
best  suited  for 
bearers. 
Marching  with 
stretchers  to  be 
conducted  on 
different  prin- 
ciples from 
marching  in 
the  ranks. 
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hips  *  The  toe  of  his  foot  is  to  be  advanced,  and  the  foot  brought  Chap.  V. 
to  the  oTound  at  30  inches  distance,  measured  by  the  pace-stick  from  ~~" 
heel  to  heel.  This  is  the  slow  step;  in  stepping  out  the  pace  is 
leno-thened  to  33  inches.  In  the  ranks,  not  only  is^  length  of 
stride  and  consequent  speed  of  movement  gained  by  this  proceed- 
■ing,  but  it  enables  an  uniform  pace  to  be  preserved  with  bodies  of 
troops.  At  the  same  time  the  length  of  the  marching  stride  and 
the  movement  from  the  hips  unavoidably  induce  an  upward  and 
downward  movement  of  the  parts  of  the  soldier  s  body  above  the 
hips.  The  trunk  sinks  as  the  foot  is  advanced  ;  it  is  raised  as  the 
limb  is  again  brought  vertically  under  it.  This  alternate  elevation 
and  depression  is  sufficiently  manifest  to  any  one  who  observes  a 
line  of  troops  advancing  toward  him,  or  more  conspicuously  still 
if  they  are  moving  on  the  other  side  of  a  hedge  with  only  the 
upper  parts  of  their  bodies  exposed.  The  kind  and  length  of  pace 
just  described  will  not  answer  so  far  as  stretchers  are  concerned 
if  they  are  to  be  carried  to  the  best  advantage.  The  gait  of  the 
hawker  who  habitually  carries  a  basket  of  crockery,  or  of  a  man 
carrying  a  bucket  of  water  on  his  head,  is  the  most  suited  to  the 
circumstances  of  a  patient  carried  on  a  stretcher ;  for  with  such  a 
gait  the  trunks  and  arms  of  the  bearers,  and  consequently  that 
which  they  are  carrying,  are  least  lifted  up  or  moved.  The  pecu- 
liarity of  this  gait  is,  that  in  it  the  hip  joints  are  used  as  little  as 
possible,  the  advance  is  made  with  the  knees  kept  bent,  and  the 
step  is  shorter.  The  knees  are  never  wholly  straightened  as  in 
marching.  The  length  of  the  pace  is  about  20  inches.  This  is 
the  kind  of  gait  which  is  assumed  by  the  native  dhooly-bearers 
in  India  when  they  are  caiTying  sick,  and  is  the  most  effective  for 
stretcher-bearers  too  when  trying  to  prevent  undue  movement  of 
the  stretcher. 

The  difference  in  the  rise  and  fall  of  the  upper  part  of  the  body  Effect  of 
between  a  pace  of  30  inches  and  a  pace  of  20  inches  is  greater  length  of  pace 
than  might  be  suspected.    When  two  men  holding  a  stretcher  ^j^^tretchers 
without  a  man  upon  it  make  together  a  pace  of  30  inches, 
measured  from  heel  to  heel,  the  dip  of  the  stretcher  is  3^  inches ; 
with  a  man  upon  it,  the  arms  being  then  stretched  to  the  full  by 
the  weight,  the  dip  is  4^  inches.    When  the  pace  is  20  inches,  the 
dip,  without  a  man  upon  the  stretcher,  is  only  1  ^  inches ;  with  a 
man,  2;^,  or  about  one  half  of  the  dip  in  the  longer  pace.  Of 
course  in  marching  at  either  pace  there  is  an  alternate  rise  and 
fall  to  the  same  extent,  and  the  effect  of  this  on  the  elastic  poles 
of  a  stretcher  can  readily  be  imagined.    The  extent  of  elevation 
and  depression  which  has  just  been  mentioned  is  irrespective  of 
jerking  or  any  other  movement,  having  been  carefully  measured 
when  the  bearers  were  standing  still  at  each  position. 

There  is  another  difficulty  in  applying  the  ordinary  marching 
step  to  men  engaged  in  carrying  stretchers.    The  position  of  the 

*  "  The  movement  of  the  leg  must  spring  from  the  haunch."    "  Both  knees  must 
, "  be  kept  straight,  except  while  the  leg  is  being  carried  from  the  rear  to  the  front, 
, "  M-hen  the  knee  must  necessarily  be  a  little  bent  to  enable  the  foot  to  clear  the 
"  ground  without  grazing  it."— See  "Position  in  marching,"  Field  Exercise,  1867. 


Rules  for  the  proper  Carriage  of  Stretchers. 


Chap.  V. 


traverse  causes  it  with  a  pace  of  30  inches  to  press  very  severely, 
especially  an  iron  traverse,  upon  the  front  and  upper  part  of  the 
advanced  thigh  of  the  rear,  or  No.  2,  bearer.  The  traverse  also 
touches  the  back  of  the  rear  thigh  of  the  front  or  No.  1  bearer ; 
but,  as  the  motion  of  this  Imib  is  away  from  the  stretcher,  it  does 
not  cause  any  marked  inconvenience.  The  result  is,  that  in  trying 
to  march  with  a  pace  of  30  inches,  the  rear  bearer  is  subjected  to 
a  sharp  blow  from  the  traverse  on  one  or  other  of  his  thighs  at 
every  step.  A  jolt  is  also  at  each  contact  communicated  to  the 
stretcher  and  patient  upon  it.  With  a  pace  of  20  inches,  the 
traverse  being  placed,  as  it  is  in  the  regulation  stretcher  of  the 
British  service,  at  a  distance  of  7  inches  from  the  ends  of  the 
handles,  the  thigh  of  the  rear  bearer  is  just  cleared,  and  no  impedi- 
ment in  this  respect  is  given  to  the  forward  motion. 

F or  perfect  carriage  of  a  stretcher  the  feet  of  the  two  bearers 
who  are  marching  with  it  should  not  be  brought  to  the  gi'ound  at 
the  same  instant  of  time.  A  certain  interval,  about  half  the  time 
occupied  in  the  whole  stride,  should  elapse  after  the  No.  1  bearer 
has  planted  his  foot  on  the  ground  before  the  No.  2.  bearer  plants 
his  foot  on^  the  groimd.  Supposing  every  step  to  occupy  half  a 
second  of  time,  then  with  this  arrangement  each  of  the  four  feet 
of  the  two  bearers  would  be  successively  planted  on  the  ground  at 
intervals  of  one-fom'th  of  a  second  of  time.  The  right  foot  of  No. 
2  bearer  would  step  on  the  ground  a  quarter  of  a  second  after  the 
left  foot  of  the  No.  1  bearer  had  been  planted  on  it ;  the  right  of 
No.  1  bearer  a  quarter  of  a  second  after  the  right  of  No.  2  bearer ; 
the  left  of  No.  2  the  same  time  after  the  right  of  No.  1 ;  and  so 
on.  The  walldng  pace  of  a  horse  would  be  imitated  by  the  adop- 
tion of  this  method  of  movement,  though  not  exactly  as  regards 
the  relative  duration  in  time  of  each  separate  part  of  it. 
The  walking  If  a  horse  be  observed  when  walking  slowly,  it  will  be  seen  that 
pace  of  ahorse,  fgg^  animal  are  put  upon  the  ground  at  one  and  the 

same  time.  Two  hmbs  are  always  in  movement  together,  but  the 
movement  is  not  arrested  at  the  same  moment ;  the  pace  is,  in 
short,  broken  throughout.  The  easy  motion  of  a  horse  as  regards 
riding  is  no  doubt  due  in  a  great  measure  to  this  fact.  But  though 
additional  ease  would  be  equally  gained  by  applying  the  same 
system  of  movement  to  the  four  feet  of  the  two  bearers  who  are 
supporting  a  stretcher,  it  is  found  most  difficult  iu  practice  to 
attain  it.  It  is  comparatively  an  easy  matter  to  teach  bearers  to 
carry  a  stretcher  out  of  step,  that  is,  to  move  with  oj)posite  feet, 
but  it  is  almost  impracticable  to  teach  men  who  have  been  di-illed 
in  the  ranks  to  carry  a  stretclier  out  of  time.  It  is  well  to  be  aware 
that  there  would  be  less  unevenness  of  movement  of  the  stretcher 
if  the  bearers  did  not  step  in  even  measure  of  time ;  but,  consider- 
ing the  great  impediments  to  stepping  otherwise,  especially  among 
men  whose  duty  is  but  very  rarely  to  act  as  stretcher-carriei's,  it 
seems  hardly  wise  to  try  to  insist  upon  uneven  time  being  one  of 
the  rules  for  carrying  stretchers. 
The  bearers  to      Rule  3. — Whether  even  or  uneven  as  regards  measure  of  time, 

march  with     great  care  must  be  taken  lest  the  steps  of  the  front  and  rear  bearers 
steps  01  even  *» 

distance. 
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are  invariably  eve7i  and  alike  in  distance.    If  the  steps  do  not  well     Chap.  V. 

and  accurately  agree  in  length,  there  will  constantly  be  a  hasty   

"  catchino-  up  "  of  one  or  other  of  the  bearers ;  and  the  stretcher 
and  patient  will  be  jolted  on  every  occasion  when  an  effort  is  thus 
made  to  readjust  the  distance.  If  the  bearers  march  with  an 
exactly  corresponding  step  as  regards  length  this  soui-ce  of  dis- 
tm'bance  will  be  avoided. 

Hule  4  — When  distributing  bearers,  as  far  as  cu-cumstances  Bearers  to  te 
permit,  men  neai'ly  of  the  same  height  and  strength  should  be  fXeTehtS"^^ 
selected  for  acting  together.    When  a  stretcher  is  supported  by  possible, 
men  of  equal  height  and  proportion,  if  the  ground  be  level  the 
stretcher  will  necessarily  assume  a  horizontal  position  also,  and  men 
possessed  of  like  degi-ees  of  strength  will  carry  the  weight  and 
move  together  more  evenly.    If  the  ground  be  uneven  the  bearers 
will  have  to  mutually  adapt  the  height  of  then-  respective  ends  of 
the  conveyance  to  the  irregularities  in  order  to  preserve  its  level 
condition. 

Ride  5.— When  braces  or  shoulder  straps  are  used  to  assist  the  The  loops  of 
bearers  in  carrying  stretchers  care  should  be  taken  at  starting  that  aT'e^Sf 
they  are  buckled  so  that  the  parts  supporting  the  poles  are  all  at  distances  from 
equal  distances  from  the  surface  of  the  ground.  the  ground. 

Eule  6. — As  most  ground  over  which  wounded  have  to  be  To  keep 
carried  is  likely  to  present  irregularities  of  surface  it  becomes  an  ^^^^  th?su? 
important  matter  for  bearers  to  practice  the  carriage  of  stretchers,  face  of  the 
so  as  to  acquire  a  facility  of  keeping  the  stretcher  level,  notwith-  ground  is 
standing  the  ground  is  uneven.    Bearers  trained  and  habituated  to 
this  duty  perform  it  with  ease  and  dexterity,  irrespective  of  differ- 
ences in  their  own  respective  heights  ;  while  those  who  have  not 
practised  it  are  not  unlikely  to  cause  considerable  distress  to  the 
person  carried,  when  they  have  to  carry  him  up  and  down  hill,  in 
consequence  of  their  deficient  training.    A  concerted  action  of  the 
front  and  rear  bearers  is  necessary,  and  each  must  be  aware  what 
part  he  is  to  perform  according  as  the  end  of  the  stretcher  at 
which  he  is  placed  is  rendered  higher  or  lower  by  the  unevenness  of 
the  siu-face  over  which  they  are  passing.    The  act  can  readily  be 
acquired  by  practising  the  carriage  of  the  litter  up  and  down  steps. 
In  this  practice  the  front  and  rear  bearers  should  occasionally 
change  their  respective  positions.    A  bearer  should  also  be  carried 
on  the  litter  in  turn,  so  as  to  be  made  practically  aware  of  the 
effects  of  even  and  uneven  carriao-e. 

Rule  7. — If  the  around  over  which  the  conveyance  has  to  pass  When  ascend- 
presents  a  general  ascent,  and  the  bearers  are  of  different  heights,  gi^und  witli 
then  the  rear  or  No.  2  bearer  should  be  the  taller  and  stronger  bearers  of  dif- 
man,  for  his  greater  height  and  the  greater  strength  of  his  arm  ferent  heights, 
will  be  useful  in  supporting  and  raising  the  stretcher  up  to  the 
level  of  the  end  carried  by  the  foremost  man.    The  weight  of  the. 
Btretclier  will  naturally  be  thrown  in  the  direction  of  the  man  on 
the  lower  level. 

Rule  8. — If  the  ground  presents  a  general  descent  the  front  or  When  descend- 
No.  1  bearer  should  be  the  taller  and  stronger,  for  the  same  i°e  sloping 

°  ground  with 
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bearers  of  dif- 
ferent heights. 

Position  of 
patient  on  a 
stretcher  when 
the  ground  is 
level. 


Position  of  pa- 
tient on  a 
stretcher  if  he 
is  being  car- 
ried up  hill. 

Position  if  he 
is  being  car- 
ried down  hill. 


Stretchers  not 
to  be  carried 
over  walls  or 
fences. 


Mode  of  car- 
rying stretch- 
ers across 
dykes  or  hol- 
lows. 


reasons  as_  those  just  given  as  regards  the  No.  2  bearer  under  the 
opposite  circumstances  mentioned  in  Rule  7. 

B'ule  9. — A  sick  or  wounded  person  on  a  stretcher  should  be 
carried,  if  the  gi-ound  be  tolerably  level,  with  his  face  lookiuf/ 
toward  the  direction  in  Avhich  the  bearers  walk.  The  front  or  Na 
1  bearer  then  supports  the  end  of  the  stretcher  at  which  the  pa- 
tient's feet  are  placed ;  the  bearer  near  the  patient's  head  is  the 
rear  bearer. 

Bule  10. — If  the  bearers  have  to  carry  the  stretcher  up  hill,  the 
front  bearer  should  support  the  end  of  the  stretcher  on  which  the 
patient's  head  is  placed,  excepting  in  the  case  mentioned  under 
Rule  11. 

Bule  11. — If  the  bearers  have  to  carry  the  stretcher  down  hill, 
the  rear  or  No.  2  bearer  should  support  the  end  on  which  the 
patient's  head  is  placed.  The  reverse  position  should  be  assumed 
by  the  bearers  both  as  regards  going  uphill  and  going  down  hill, 
in  case  the  patient  being  carried  is  suffering  from  a  recent  fractm'e 
of  the  thigh  or  leg. 

The  patient's  comfort  and  welfare  wdU  be  best  consulted  as  a 
general  principle  by  the  arrangements  named  in  Rules  10  and  11. 
Although  under  all  circumstances  the  level  position  should  be 
sought  for  as  much  as  possible,  still,  if  the  slope  of  the  ground  be 
such  that  it  cannot  be  attained,  it  appears  desirable  that  the  incli- 
nation downwards  should  be  towards  the  feet  rather  than  towards 
the  head  of  the  patient.  But  wdth  regard  to  the  exception 
named,  a  reverse  position  of  the  patient  is  directed  in  order  to  pre- 
vent the  weight  of  his  body  pushing  the  upper  end  of  the  broken 
bone  down  upon  the  helpless  and  motionless  portion  of  the  limb 
below  the  seat  of  fractm'e. 

Bule  12. — No  attempt  must  be  made  to  carry  a  helpless  patient 
over  a  high  fence  or  wall,  if  it  can  possibly  be  avoided;  it  is 
always  a  dangerous  proceeding.   The  danger  is  of  course  increased 
in  proportion  to  the  height  of  the  wall  or  fence.    But  even  if  the 
wall  be  not  much  higher  than  one  over  which  the  bearers  can  step, 
the  stretcher  must  be  made  to  rest  upon  it,  to  the  inconvenience, 
and  probable  pain,  of  the  patient  while'  each  bearer  in  succession 
gets  over  the  obstruction;  and  it  is  better  to  avoid  even  this 
inconvenience,  provided  the  avoidance  does  not  entail  great  delay. 
If  the  fence  or  wall  be  high,  either  a  portion  of  the  wall  should  be 
thrown  down,  or  a  breach  in  the  fence  made,  so  that  the  patient 
may  be  carried  through  on  the  stretcher ;  or,  if  this  be  not  readily 
practicable,  the  patient  should  be  carried  to  a  place  where  a  gate 
or  opening  does  already  exist,  notwithstanding  the  distance  to  be 
traversed  may  be  increased  by  the  proceeding.    It  is  better  that 
the  transportation  should  be  somewhat  delayed  than  the  safety  of 
the  patient's  limbs  or  life  risked. 

Bule  13. — I*  crossing  a  ditch,  dyke,  or  hollow,  the  stretcher 
should  be  first  laid  on  the  ground  near  its  edge.  The  first  bearer 
then  descends.  The  stretcher  with  the  patient  upon  it  is  aftei'- 
wards  advanced,  the  first  bearer  in  the  ditch  supporting  the  front 
of  the  stretcher  while  its  other  end  rests  on  the  edge  of  the  ground 
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above.  While  thus  supported  the  second  bearer  descends.  The  Ciup.  V. 
two  bearers  now  lift  the  stretcher  to  .the  opposite  side,  and  the  ~ 
fore  part  being  now  made  to  rest  on  the  edge  of  the  ground  while 
the  rear  part  is  supported  by  the  second  bearer  in  the  ditch,  the 
first  bearer  is  left  free  to  climb  up.  The  stretcher  is  now  pushed 
or  lifted  forward  on  the  ground  above,  and  rests  there  while  the 
second  bearer  climbs  up.  The  two  bearers  then  carry  the 
stretcher  on. 

Rule  14. — On  no  account  should  a  stretcher  be  permitted  to  be  Stretchers  not 
carried  on  the  shoulders  of  two  or  four  bearers.  The  evil  of  such  ^tL'^shoufd- 
a  proceeding  is  not  only  that  it  is  difficult  to  find  several  bearers  ers  of  bearers, 
of  precisely  the  same  height,  so  that  a  level  position  may  be 
secured,  but  also  that  the  wounded  or  sick  person,  if  he  should 
happen  to  fall  from  such  a  height  owing  to  the  helpless  condition 
in  which  such  a  patient  usually  is,  is  not  unlikely  to  sustain  a 
serious  aggravation  of  the  injuries  he  may  already  be  suffering 
from.  Moreover,  one  of  the  bearers  of  a  stretcher  ought  always 
to  have  his  patient  in  view,  so  as  to  be  aware  of  haemorrhage, 
fainting,  or  other  change  requiring  attention,  taking  place,  and 
this  cannot  be  done  when  the  patient  is  carried  on  the  shoulders. 
The  height,  too,  is  calculated  to  cause  the  patient  uneasiness  and 
fear  of  falling  off,  which  it  is  also  desirable  to  avoid.  For  all 
these  reasons,  notwithstanding  that  bearers  will  often  attempt  to 
carry  a  patient  in  a  stretcher  upon  their  shoulders,  from  the  weight 
being  borne  more  easily  in  that  position,  or  with  a  view  of  relieving 
a  fatigued  condition  of  the  arms,  the  practice  should  be  strictly 
forbidden. 

Rule  15. — If  the  wounded  ,man  lying  upon  a  stretcher  have  to  Mode  of  trans- 
be  transferred  into  an  ambulance  wagon,  a  third  bearer  should  ferring  wound- 
invariably  be  employed  to  assist  in  the  proceeding.    This  is  pro-  ^pon^^e^diers 
vided  for  if  three  bearers  accompany  the  stretcher,  as  contemplated  into  ambulance 
in  the  foregoing  instructions.    On  the  arrival  of  the  stretcher  at  wagons, 
the  wagon  the  bearer  at  the  end  which  is  first  to  be  inserted  should 
be  ready  to  move  round  the  end  of  the  pole  in  his  left  hand, 
retaining  while  he  does  so  the  support  of  this  pole  only.  Before 
he  makes  this  move,  however,  the  No.  3  bearer  must  grasp  the 
right  hand  pole ;  the  hold  of  it  should  on  no  account  be  given  up 
by  the  first  bearer  until  he  has  quite  ascertained  that  the  pole  is 
fully  supported  by  the  No.  3  bearer.    When  this  is  known  to  be 
accomplished  the  first  bearer  turns  round,  supporting  the  left  pole 
at  the  side  as  he  does  so ;  and  then,  acting  in  concert  with  the 
No.  3  bearer,  these  two  bearers  together  raise  the  ends  of  the  poles 
which  are  now  free  into  the  compartment  of  the  wagon  which  is 
destined  to  receive  them.    The  bearer  at  the  head  of  the  stretcher 
at  the  same  time  takes  care  to  maintain  it  level,  and  assists  in 
effecting  its  entrance  into  the  wagon  by  pushing  it  forward. 
With  this  system  the  admission  of  the  stretcher  is  effected  with 
ease,  rapidity,  and  perfect  security ;  while  two  bearers  can  only 
accomplish  the  object  with  difliculty,  and  not  without  risk  of  an 
accident  to  the  patient. 
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features  of 
dhoolies. 


In  -what  re- 
spects they 
differ  from 
stretchers. 


C. — Dhoolies. 

Introductory  Remarks  on  Dhoolies. 

We  come  next  to  the  third  subdivision  of  the  first  class  of 
conveyances,  viz.,  the  various  kinds  of  dhoolies.  These  con- 
veyances are  almost  exclusively  used  in  the  East,  but  they 
have  not  unfrequently  been  strongly  recommended  for  employ- 
ment in  Europe,  and  some  forms  have  even  been  designed  and 
constructed  specially  for  home  use.  Dhoolies  differ  from  the 
last-mentioned ^  subdivision— that  of  stretchers— in  presenting  a 
more  substantial  construction,  and,  in  most  instances,  in  beino- 
covered  and  enclosed ;  thus  showing  that  protection  against  the 
sun's  rays,  against  damp  and  inclement  weather  of  all  kinds,  has 
formed  an  important  feature  in  their  design.  Hence  they  do  not 
appear  as  if  they  are  intended  for  such  temporary  and  occasional 
use  as  stretchers.  A  further  difference  is  that  they  are  all  arranged 
to  be  carried  from  the  shoulders  of  the  bearers.  The  natives  of 
India  and  of  the  East  generally  are  not  in  the  habit  of  carryino- 
heavy  weights  by  the  hands ;  they  either  carry  their  burdens  upon 
their  heads  or  suspended  from  poles  resting  upon  their  shoulders,- 
and  the  litters  belonging  to  this  order  are  adapted  to  this  latter 
mode  of  carriage.  The  various  forms  of  these  eastern  convey- 
ances are  known  under  the  names  of  dhoolies^  palkis,  muncheels, 
jhampans,  and  ton-jons.* 

Section  I. — Description  op  particular  Forms  of 

Dhoolies. 

I  Avill  describe  in  this  section  the  leading  varieties  of  dhoolies, 
and  in  a  subsequent  section  refer  to  the  circumstances  connected 


*  The  derivations  of  these  several  terms  have  heen  given  to  me  by  my  friend  Dr. 
De  Chaumont,  and  are  interesting  as  elucidating  to  some  extent  the  original  nature 
and  design  of  the  hand-conveyances  -which  they  are  employed  to  signify. 

Palki,  a  Htter,  apparently  from  the  Sanski-it  palna,  to  nom'ish,  and  secondarily 
meaning  a  cradle.  The  palki  was  formerly  a  conveyance  of  distinction.  Thus, 
palki-nishin,  "  entitled  to  be  carried  in  a  palki,"  was  an  honour  at  one  time  conferred 
by  kings  and  viceroys. 

Dhoolet,  although  the  common  way  of  spelling  the  word,  ought  to  be  doU.  Its 
root  appears  to  be  the  Sanskrit  verb  dolna,  to  shake  or  to  swing  ;  doli  being,  there- 
fore, the  thing  swung.  The  doli  was  formerly  chiefly  used  as  a  litter  by  women, 
either  wives  of  inferior  grade  or  concubines.  It  is  not  improbable  that  the  word  doli 
was  originally  combined  with  the  word  palki ;  palki-doli  meaning  a  swinging  litter, 
just  as  palki-gari,  a  fixed  litter,  is  still  used  in  India  for  a  palki  on  wheels.  Gari,  like 
doli,  is  now  used  alone  for  certain  conveyances. 

MuNCiiEEL  is  a  term  principally  used  in  the  southern  and  south-western  parts  of 
India,  and  is  possibly  a  Tamal  word.  It  appears  to  come  from  Manchal,  which  means 
an  elevated  platform,  covered  with  a  roof  of  palmyra  leaf,  on  which  the  natives  sit  to 
frighten  away  birds  from  their  crops.  In  Hindustan  proper  this  stage  is  called 
maclnm,  and  this  appears  to  have  been  corrupted  from  the  Sanskrit  root  manc/i,  which 
means  something  raised,  a  dais,  a  throne  or  chair  of  state,  a  bedstead. 

JiiAJiPAN,  and  ToN-JON,  are  tenns  peculiar  to  the  hill  districts  in  the  Himalayas 
where  the  conveyances  are  met  with.    Their  derivation  is  uncertain. 
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with  their  use  in  India,  and  to  their  proposed  employment  in     Chap.  V. 
Europe. 

The  dhooley  employed  for  hospital  purposes  in  India  is  evi- Indian  hospital 
dently  a  uioditication  of  the  palkl,  or  ordinary  hand-litter  of  the 
eoimtry,  only  made  of  less  solid  and  less  ornamented  materials 
than  those  of  which  the  native  conveyances  [are  usually  con- 
structed when  kept  for  private  use.    It  is  carried  by  four  bearers.  Dhooley- 
Every  European  military  hospital  establishment  in  India  has  a 
certain  number  of  dhoolies  attached  to  it,  with  a  staff  of  bearers, 
and  superior  men  (sirdars),  who  act  under  the  orders  of  the  sur- 
geon and  are  paid  by  Government.    When  the  troops  are  quar-  Purposes  to 
tered  in  barracks  or  cantonments,  the  dhoolies  are  used  for  carry-  ^^gojles^are*^^ 
ing  men  who  fall  sick  during  the  heat  of  the  day,  or  who  are  too  applied, 
weak  to  march,  to  the  hospital,  which  is  often  placed  at  a  con- 
siderable distance  from  the  men's  quarters.    When  the  troops  are 
on  the  line  of  march  they  are  employed  for  carrying  those  who 
fall  sick  by  the  way.    The  sick  are  thus  kept  up  with  the  column 
to  which  they  belong.    A  third  use  to  which  they  are  devoted  is 
the  conveyance  of  soldiers  wounded  in  action  from  the  field  of 
battle  to  the  rear  or  spot  where  the  field  hospitals  are  placed. 
•When  troops  on  the  march  are  halted  and  the  dhoolies  are  not 
being  employed  as  conveyances,  they  are  capable  of  being  turned 
to  useful  account  as  resting  places  for  the  sick  in  the  hospital 
tents. 

The  number  of  dhoolies  supplied  to  an  European  regiment  in  Proportion  of 
India  varies  according  as  the  regiment  is  quartered  in  bari'acks  or  •^^op^^^s  issued 
is  on  the  march  ;  and  again,  whether  the  march  be  made  in  time  reo-imentstn 
of  jipace  or  war.    In  cantonments  every  full  regiment,  whether  of  India, 
infantry  or  cavalry,  is  allowed  by  Indian  medical  regulations  two 
dhoolies.    If  the  regiment  be  marching  in  time  of  peace,  that  is,  for  Proportion  on 
changing  station  only, the  allowance  is  one  dhooley  to  every  20  men; 
the  average  number  of  sick  for  ^vhom  carriage  is  required  on  an  ^^eace^ 
ordinary  march  in  India  being  calculated  at  5  per  cent,  of  strength. 
If  the  regiment  be  marching  on  active  service,  the  allowance  is  ten  In  time  of -V7ar. 
dhoolies  to  each  company  ;  the  necessary  carriage  being  then  cal- 
culated for  10  per  cent,  of  strength.    As  six  bearers  are  required 
for  each  dhooley,  a  regiment  1,000  strong  will  have  attached  to  it 
600  bearers  on  active  service,  besides  upper  men.     Even  this 
large  number  is  insufficient  in  certain  cases.    "Even  Avith  the 
"  liberal  allowance  of  dhoolies  supplied  by  the  regulations  of  the 
"  service,"  writes  Inspector-General  D.  Macpherson,*  "  any  one 
"  who  has  marched  with  a  force  afflicted  with  cholera,  must  have 
"  observed  how  villagers  are  pressed  to  carry  the  sick,  and  how 
"  bearers  who  have  reached  the  encamping  ground  are  sent  back 
"  with  their  dhoolies  to  pick  up  stragglers  who  have  been  unable 
"  to  come  on  with  the  column." 


*  Report  as  to  improvement  of  the  means  of  sick  conveyance  in  the  Sladras  army 
by  Inspector-General  D.  Macpherson,  dated  6th  November  1857,  then  Acting  Garri- 
son-Surgeon, Bangalore. 
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The  following  drawing  represents  the  ordinary  military  dhooley 
issued  to  regiments  for  hospital  service  in  Bengal : — 


Fig.  LX. — Bengal  dhooley  and  bamboo  pole  complete,  half  of  the  side-cm-tain  being  thrown 
over  the  top  in  order  to  show  the  interior,  with  the  mattrass  and  pUlow, 


Construction  of 
the  Bengal 
dhooley. 


The  litter,  or 
horizontal  part. 


This  form  of  dhooley  essentially  consists  of  three  parts,  viz. : 
1st,  the  litter  or  cot,  upon  which  the  patient  lies  ;  2nd,  the  pole, 
by  means  of  which  the  litter  is  carried;  and  3rd,  the  cover,  by 
which  the  patient  is  protected,  both  above  and  at  the  sides,  from 
excess  of  heat  or  cold  and  inclement  weather.  The  construction 
of  the  litter,  its  mode  of  suspension,  and  the  manner  in  which  the 
cover  is  connected  with  it  require  explanation. 

The  Litter. — This  consists  of  a  horizontal  piece  and  two  upright 
ends.  The  horizontal  part  is  formed  by  a  moderately  stout  wooden 
frame,  about  6  feet  in  length  and  2^  feet  in  width,  with  an  open 
canework  bottom  firmly  connected  to  its  four  sides.  It  is  raised 
a  few  inches  from  the  ground  by  short  wooden  feet  fastened  be- 
neath the  four  corners  of  the  frame.  A  series  of  small  iron  pro- 
jections are  placed  along  the  outer  surfaces  of  the  wooden  sides  of 
the  frame;  these  act  as  buttons,  to  which  the  curtains  of  the 
dhooley  can  be  fastened,  when  necessary,  by  corresponding  open- 
The  end-pieces,  ings  or  loops.  Each  upright  end  consists  of  a  triangular  frame  of 
wood,  the  base  of  the  triangle  being  of  the  same  width  and  attached 
at  right  angles  to  one  end  of  the  horizontal  piece,  while  the  apex 
of  the  triangle  has  resting  upon  it  an  iron  ring  for  the  pole  to 
pass  through.  The  lower  part  of  the  triangular  frame  is  filled  up  by 
a  small  frame  of  wood  and  canework,  similar  to  that  forming  the 
bottom  of  the  dhooley.  These  are  necessary  for  preventing  the 
pillow  at  the  head  of  the  patient,  as  well  as  the  patient's  feet,  from 
slipping  beyond  the  ends  of  the  litter.  The  triangular  end-pieces 
require  to  be  very  firmly  secured  to  the  horizontal  frame,  or  from 
the  length  of  leverage  and  occasional  forcible  movements  exerted 
at  the  points  of  suspension,  they  would  be  liable  often  to  become 
detached,  and  the  dhooley  would  thus  be  rendered  useless.  They 
are,  therefore,  not  only  secured  by  strong  fa^tenings  at  the  ends, 
but  are  additionally  bolted  by  iron  stays  connecting  the  two  sides 
of  each  upright  piece,  near  their  centres,  with  the  sides  of  the  hori- 
zontal frame  a  few  inches  from  each  of  its  four  corners.  The 
upper  part  of  the  triangle  is  strengthened  by  the  iron,  which 
forms  the  ring,  being  continued  for  some  distance  down  each  side, 
80  as  to  brace  the  tu  o  sides  more  firmly  together. 
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Fig.  LXI. — Sketch  of  part  of  the  framework,  showing  the  manner  in  Tirhich  the 
ends  are  secured  to  the  horizontal  part  of  the  litter,  and  also  the  plan  by  ^hich  the 
cover  is  maintained  in  position. 


Fig.  LXII.— The  cover,  curtains,  and  pole  removed,  showing  its  condition  when  used 

as  a  camp  hedstead. 

The  Pofe— This  is  simply  a  piece  of  strong  hollow  bamboo,  of  The  pole, 
suitable  girth  for  passing  through  the  iron  rings  of  the  upright 
ends  of  the  litter,  and  of  sufficient  length  to  rest  on  the  shoulders 
of  the  two  bearers  in  front  and,  at  the  same  time,  on  those  of  the 
two  bearers  behind  the  dhooley.  Two  holes  are  bored  in  it,  at  a 
convenient  distance  apart,  for  receiving  two  iron  pins,  by  means 
of  which  the  pole  is  secured  both  to  the  cover  and  to  tiie  upright 
ends  of  the  litter. 

The  Cover.^  This  consists  of  a  wooden  frame.,  with  pieces  of  The  cover, 
spht  bamboo  crossing  It,  so  as  together  to  form  a  roof  for  sup- 
porting the  upper  portion  of  the  canvas  which  is  securely  nailed  to 
-it,  as  well  as  the  curtains  which  hang  downwards  and  enclose  the 
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Chap.  V.  dhooley  on  all  its  sides.  This  roof  is  generally  arched  as  shown 
in  the  first  illustration,  but  sometimes  more  triangular  in  form,  as 
shown  in  the  second  figure.  Upon  the  surface  of  each  end  of  the 
roof  is  fastened  a  narrow  flat  strip  of  iron,  the  lower  part  of  which 
projects  outwards,  being  bent  at  right  angles  with  the  portion 
nailed  to  the  frame.  This  bent  portion  is  perforated  by  a  small 
hole,  A  chain  terminating  in  an  iron  pin  is  also  connected  with 
each  end  of  the  roof  When  the  roof  is  in  use  it  rests,  tofrether 
with  the  projecting  piece  of  iron  at  each  end,  upon  the  pole.  The 
pins  are  passed  through  the  holes  before  mentioned  in  these  pieces 
of  iron,  through  the  corresponding  openings  in  the  bamboo  pole, 
and,  lastly,  through  two  small  rings  of  iron  which  project  from  the 
upright  ends  of  the  litter  near  their  summits.  The  cover,  pole, 
and  top  part,  are  thus  pinned  together.  The  roof  is  further 
maintained  in  position  by  cords,  which  are  passed  through  iron 
rings  at  its  four  corners,  and  tied  to  corresponding  rings  in  the 
frame  of  the  litter.    These  are  shown  in  Fig.  LXi. 

The  canvas  covering  is  very  coarse  in  texture  and  is  painted ;  it  is 
thus  rendered  waterproof  and  rather  heavy,  so  as  not  readily  to  flap 
about  when  wind  is  blowino-.  The  side  curtains  are  divided  into 
two  portions.  When  they  are  required  to  be  raised  for  a  patient 
to  get  in  or  out  of  the  litter,  or  when  he  wishes  to  have  more  air, 
they  are  simply  thrown  over  the  roof,  as  shown  in  drawing  No.  lx. 

From  the  description  thus  given  it  will  be  apparent  that, 
although  simple  in  principle  and  design,  the  Bengal  dhooley  cannot 
be  said  to  be  very  simple  in  its  construction ;  on  the  contrary,  it 
is  made  up  of  many  minor  parts,  which  must  be  all  present  and 
in  good  order  tliat  it  may  be  effective  as  a  conveyance. 

In  addition  to  the  framework  just  described,  a  mattrass  and 
pillow  are  issued  for  use  with  each  dhooley.    The  mattrass,  which 
is  stuffed  with  cotton,  is  placed  upon  the  cane  bottom  within  the 
sides  of  the  wooden  frame.    The  bed  upon  which  the  patient  lies 
is  thus  rendered  both  soft  and  elastic.    After  a  time  the  cane 
bottom  is  apt  to  sink  downwards;  and,  when  it  has  been  much 
used,  the  weight  of  the  patient  will  sometimes  make  part  of  it 
touch  the  ground  when  the  dhooley  is  placed  upon  it. 
"Weight  of  the       The  weight  of  the  dhooley  in  ordinary  use  for  hospital  purposes 
Bengal  dhoo-       Bengal  with  its  beddino;,  is : — ■!  maund,  28  seers,  Indian  weight; 
^'  or  about  136  lbs.  avoirdupois. 

The  following  shows  the  respective  weights  of  its  several 
parts : —  ; 


Indian  "Weight. 

j 

European 
Weight. 

"Weight  of  the  cot  part  -         -  - 
Bedding  (mattress  and  pillow)  - 
Cover  (frame  and  painted  canvas) 
Pole  (bamboo)  -          -          -  - 

Total  - 

Maunds. 
0 
0 
0 
0 

Seers. 
29 
18 
10 
11 

lbs. 

58  J 

36 

20 

.2  J 

1 

28 

136  1 
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By  the  systematic  training  to  Avhicli  the  dhooley-bearera  of     CnAx».  V. 
India  are  subjected,  and  by  force  of  habit,  these  men  are  enabled  rpj.j^jjj"^^of 
to  carry  this  comparatively  heavy  conveyance  with  its  freight  for  dhodey^bear- 
five  or  six  hours  continuously,  at  the  rate  of  2\  miles  an  hour,  ers  in  India, 
including  halts,  without  inconvenience.     Untrained  persons  of 
much  greater  physical  strength  than  the  Hindoo  bearers  would 
find  such  a  task  beyond  their  powers  of  accomplishment.  The 
regular  bearers  are  trained  by  a  definite  system ;  they  are  not 
allowed  to  commence  the  work  until  they  are  of  a  certain  age  ; 
and  are  not  allowed  to  carry  a  dhooley  with  the  additional  Aveight 
of  a  person  in  it  until  after  considerable  practice  in  the  carriage 
of  it  while  empty.    The  chief  object  of  practice  is  so  to  carry  the 
conveyance  that  its  weight  is  divided  equally  among  all  the  four 
bearers,  and  that  no  jerk  or  strain  shall  be  thrown  upon  one  or 
other  of  them  through  the  changes  of  position  which  take  place  in 
the  act  of  progression. 

It  is  the  absence  of  jolts,  and  the  steadiness  maintained  by  the  System  on 
whole  conveyance  during  its  progress,  which,  combined  with  other 
qualities,  makes  the  dhooley  so  useful  for  the  carriage  of  sick  and  Xndia. 
wounded.  But  such  steadiness  is  only  attained  Avhen  the  dhooley 
bearers  march  properly.  It  is  a  curious  fiict  that  the  regular 
native  bearers  march  when  carrying  the  dhooley  in  India  on  the 
same  system  as  that  which  has  been  proved  to  be  best  for  carrying 
stretchers  in  Europe,  viz.,  with  broken  step.  The  two  bearers 
that  march  together  in  front  of  the  dhooley  break  step  in  walking, 
as  do  also  the  two  behind.  If  the  foremost  of  the  two  front 
bearers  have  his  left  foot  advanced,  the  bearer  immediately  behind 
him  will  have  his  right  foot  advanced  at  the  same  instant,  and  so 
with  the  two  rear  bearers.  But  this  is  not  all.  The  two  bearers 
in  front,  looked  at  together,  again  break  step  as  regards  the  two 
bearers  behind,  that  is,  they  march  with  opposite  sides  advanced. 
Thus  supposing  at  a  given  moment  the  foremost  of  the  two 
bearers  in  front  has  his  left  foot  advanced,  then,  at  the  same 
moment,  the  foremost  of  the  two  bearers  behind  Avill  have  his 
right  foot  advanced  ;  and  the  second  of  the  two  bearers  in  front 
will  have  his  right  foot  advanced,  while  the  second  of  the  two 
bearers  behind  will  have  his  left  foot  advanced.  From  this  mode 
of  progression,  it  follows  that  the  two  left  feet  of  the  two  bearers  in 
front  will  be  separated  when  the  two  right  feet  of  the  two  hearers 
behind  are  separated  ;  the  two  rigid  feet  of  the  two  juen  in  front 
will  be  close  together,  when  the  two  left  feet  of  the  men  behind 
are  closed  up  together.  It  is  by  the  peculiar  arrangement  just 
described  that  the  horizontal  condition  of  the  base  of  the  dhooley 
is  maintained  during  the  transport.  Any  other  system  of  move- 
ment on  the  part  of  the  bearers  Avould  certainly  cause  the  con- 
veyance to  SAAnng  from  side  to  side ;  and,  in  addition,  probably  lead 
to  the  communication  of  uneven  jolts  and  concussions  to  the 
person  carried  in  it. 

It  is  also  interesting  to  observe  the  manner  in  Avhich  the  pole 
18  carried  on  the  shoulders  of  the  bearers ;  for  on  this  depends  the 
even  distribution  of  the  Aveight  of  the  dhooley  and  its  occupant 
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among  them,  and  also  the  mutual  support  which  the  bearers  are 
enabled  to  afford  each  other  in  sustaining  it  as  they  march  along. 
The  pole  is  placed  so  as  to  rest  on  opposite  shoulders  of  each  pair 
of  bearers ;  or,  in  other  words,  the  two  bearers  in  front  severally 
march  on  different  sides  of  the  pole,  as  do  also  the  two  bearers  be- 
hind. When  the  pole  rests  on  the  right  shoulder  of  the  front  rank 
bearer  he  has  his  left  shoulder  and  arm  extended,  with  his  hand 
advanced  and  grasping  the  pole,  while  the  bearer  behind  him  has 
the  pole  on  his  left  shoulder  and  keeps  his  right  shoulder  and  arm 
extended.  Sometimes  the  arm  of  one  of  the  men  will  be  thrown 
over  the  pole  and  embrace  the  disengaged  shoulder  and  upper 
part  of  the  chest  of  the  other  bearer  by  his  side.  The  plan  on 
which  the  dhoolies  are  carried,  as  well  as  the  movements  of  the 
bearers,  are  thus  seen  to  be  regulated  on  fixed  principles ;  and, 
indeed,  any  attempt  to  use  the  conveyances  without  such  a  system, 
at  least  along  the  distances  they  are  usually  required  for,  would 
certainly  prove  a  failure. 

Several  changes  in  the  construction  of  the  dhooley  have  been 
advocated  since  it  has  formed  part  of  the  equipment  of  Etiropean 
hospitals  in  India.    One  of  the  most  important  changes  proposed, 
as  regards  simplicity  of  construction  and  portability,  was  suggested 
by  Inspector-General  Taylor,  C.B.,when  he  was  surgeon  of  the  80th 
regiment  which  formed  part  of  the  force  engaged  in  the  Burmese 
war  of  1852.    When  the  troops  disembarked  at  Rangoon,  and 
advanced  towards  the  city  and  great  Pagoda,  the  dhoolies  were  of 
course  immediately  required :  but,  upon  getting  the  packages  of 
the  different  parts  on  shore,  it  was  foimd  that  some  of  the  iron 
parts  were  bent,  others,  such  as  the  feet,  broken  off,  and  that  a 
number  of  screws,  hooks,  and  chains  were  missing,  so  that  few  of 
the  dhoolies  could  be  made  available  until  after  a  very  objection- 
able consumption  of  time  and  trouble.    Most  of  them,  indeed, 
required  to  be  sent  to  the  engineers'  workshop  before  they  could 
be  put  into  proper  order.    Surgeon  Taylor  afterwards  had  a  new 
form  of  dhooley  made  at  Pegu  according  to  his  own  design,  and, 
on  his  return  to  Calcutta  at  the  conclusion  of  the  war,  he  pre- 
sented it  to  the  medical  board.    This  dhooley  consisted  of  three 
pieces  without  the  pole  or  cover,  viz.,  the  cane  bottomed  horizontal 
piece  on  which  the  razai,  or  quilted  cotton  bed,  was  to  be  laid,  and 
two  separate  triangular  upright  pieces  which  were  made  to  pass 
through  openings  at  each  end  of  the  horizontal  piece.   The  upright 
pieces  were  so  shaped  that  they  themselves  raised  the  litter  and 
prevented  its  contact  with  the  groimd.    The  necessity  for  short 
wooden  feet  being  fastened  to  the  frame  was  thus  abolished.  Each 
upright  piece  terminated,  like  the  regulation  dhooley,  at  the  top 
in  an  iron  ring  for  the  pole  to  pass  through.    Attached  to  this 
ring,  not  to  the  cover,  was  a  small  chain  and  iron  pin,  and  the  pole 
was  secured  to  the  dhooley  so  as  to  prevent  it  from  slipping  back- 
wards or  forwards,  by  the  pin  being  made  to  pass  through  openings 
in  the  rino-  itself  as  well  as  through  the  pole.   Another  change  was 
made  in  the  construction  of  the  cover.    Instead  of  the  compara- 
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about  six  inches  apart,  stretched  and  secured  together  by  strong 

bands  of  tape.    When  applied  it  was  tied  to  the  top  of  each 

upright  piece  by  the  tapes  which  passed  along  its  centre,  and  at 

the  four  corners,  like  other  covers,  to  rings  at  the  corners  of  the 

horizontal  frame  of  the  cot.    The  cover  was  thus  rendered  light, 

and,  at  the  same  time,  capable  of  being  rolled  up  when  not  in 

use.'    Over  it  a  mosquito  curtain  could  be  readily  suspended 

(this  protection  being  generally  requisite  for  a  good  night's  rest 

in  Burmah),  or,  in  case  of  rain,  a  waterproof  cover  could  be 

similarly  adjusted. 

The  three  portions  of  which  the  dhooley  were  composed  were 
capable  of  being  at  once  taken  apart  by,  firstly,  untying  the  cover ; 
secondly,  unpinning  and  removing  the  pole ;  and  thirdly,  lifting 
the  horizontal  piece  over  the  two  upright  pieces.  The  upright 
pieces  could  then  be  laid  flat  on  the  horizontal  portion  for  packing 
and  stowage,  and  the  cover  rolled  up,  and  afterwards  secured 
either  with  the  pole  or  cot  part.  In  like  manner,  they  could 
easily  and  quickly  be  put  together  again  by  passing  the  horizontal 
piece  over  the  two  upright  pieces,  inserting  the  pole,  and  fastening 
the  cover. 

The  dhooley  thus  constructed  was  examined  by  the  medical  Eesiilt  of  exa- 
board,  and  the  board,  through  their  officiating  Secretary,  Surgeon  ^^j^gJt°.°Qg 
Macpherson,  in  tendering  their  thanks  for  the  suggestion  to  ^^^.^1  Taylor's 
Surgeon  Taylor,  expressed  their  opinion  that  his  plan  of  construe-  dhooley  by  the 
tion  was  a  great  improvement,  for  the  dhooley  was  rendered  by  it  ^^q^^^^^^^^ 
"  much  better  as  a  bed,  was  strong  and  compact,  and  especially 
*'  well  suited  for  stowage."  * 

The  following  sketches  illustrate  the  plan   of  construction 
suggested  by  Inspector-General  Taylor  : — 


Jig.  LXIir. — The  cot,  and  one  of  the  upright  pieces  in  situ,  of  Inspector-General 

Taylor's  dhooley. 


Cane-bottomed  horizontal  piece. 

c.  End  piece  with  iron  ring  for  pole  to  pass  through. 

d.  Opening  for  end  piece  to  pass  through. 
e  e.  Rings  for  tape  ends. 


*  Letter  from  Medical  Board  Office,  Calcutta,  15th  December  1863. 
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Fig.  LXIV. — rrame  of  Cover  of  Inspector-General  Taylor's  dhooley. 

a  a  a  a.  Tape  ends  to  tie  cover  to  corners  of  horizontal  piece. 
b  h.  Tape  ends  to  tie  to  end  pieces. 


Front  view  of  end  piece  of  the  same  dhooley. 

f  f.  Shoulders  on  "which  the  horizontal  piece  rests. 
(J.  Pin  to  prevent  the  dhooley  from  slipping  along  the  poles. 

Dhoolies  with       Staff  Surgeou  Dr.  Davidson  has  informed  me  that  he  saw  in 
covers  adapted  1857,  at  Rawulplndee,  some  dhoolies  that  had  come  from  above 
heneath^the^cot       Indus,  which  differed  from  the  ordinary  Bengal  dhoolej  iu 
in  damp  situa-  the  point  of  construction  named  in  the  following  paragraph. 
tio°s.  It  has  been  before  mentioned,  that,  when  dhoolies  have  been 

much  used,  the  continued  weight  of  patients  lying  in  them 
will  not  unfrequently  cause  the  cane  netted  bottoms  to  become 
stretched  and  to  sag  downwards,  so  much  that  some  parts  of 
them  will  even  touch  the  ground  when  the  i^atlents  are  lying 


ground 

upon  them.  When  the  ground  is  uneven,  or  moist  from  rain, 
this  often  becomes  a  great  inconvenience,  especially  if  a  patient 
has  to  remain  long  in  his  dhooley.  To  remedy  this  evil,  the  roof 
and  painted  cover  in  the  kind  of  dhooley  here  referred  to  were  so 
arranged  that,  after  being  taken  off,  they  could  be  reversed. 
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having  the  top  turned  towards  the  ground,  and  placed  under  the     Chap.  V. 

canework  bottom  of  the  dhooley.    The  four  feet  of  the  dhooley   

fitted  into  openings  adapted  to  receive  them  at  the  four  corners 
of  the  under  aspect  of  the  cover.  The  painted  canvas  top  was 
thus  placed  between  the  canework  and  the  earth,  and  thus  pro- 
tection was  afforded  to  the  patient  in  the  dhooley  from  the 
effects  of  damp  ground  in  an  hospital  tent,  or  elsewhere,  when  the 
troops  were  in  camp ;  while  the  cover  and  top,  which  from  being 
painted  were  not  likely  to  be  injured  by  the  position,  were 
neatly  and  securely  packed  away.  These  dhoolies  were  under- 
stood to  have  been  designed  by  an  officer  of  Indian  engineers. 

When  the  last  China  war  of  1860  was  undertaken  it  was  Dhoolies  con- 
uncertain  what  kind  of  sick  transport  the  country  between  the  i^^^Jte^c^a"^^ 
mouth  of  the  Peiho  river  and  Pekin  might  be  adapted  for,  and  ^ar  of  i860, 
several  kinds  of  conveyances,  including  stretchers,  cacolets, 
litik-es,  carts,  and  hand-barrows,  were  therefore  despatched  to 
accompany  the  expeditionary  force.  As  a  considerable  proportion 
of  the  troops  for  the  expedition  was  furnished  from  India, 
dhoolies  were  also  sent,  but  they  were  found  too  heavy  for  tlie 
Canton  and  Hong-Kong  coolies  who  were  enlisted  to  carry  them. 
Six  hundred  dhoolies  were  consequently  manufactured  in  the 
country,  the  weight,  including  the  pole  and  furniture  of  each, 
being  reduced  to  58  lbs.  "  They  were  each  composed  of  a  light 
"  frame  of  wood,  upon  which  a  cane  bottom  was  stretched,  and 
"  this  was  suspended  from  a  bamboo  pole  by  means  of  thin 
"  slings  of  iron,  which,  being  jointed,  could  be  laid  flat,  and  the 
"  dhooley  readily  stowed  on  board  ship.     The  pole  passed 

through  an  iron  hoop  at  the  top  of  each  sling.  Over  the 
"  whole  a  light  canvas  cover  was  spread  as  a  protection  against 
"  sun  and  rain."*  These  dhoolies  were  constructed  in  the 
expectation  that  they  would  answer  for  hospital  or  camp  bed- 
steads in  case  of  their  not  being  required  for  the  carriage  of  sick 
or  wounded  on  the  march.  At  the  conclusion  of  the  campaign 
Inspector-General  Muir,  C.B,,  the  principal  medical  officer  "of 
the  army,  noted  among  the  practical  results  deducible  from  the 
experience  gained  in  it,  that  there  is  no  kind  of  sick  transport 
"  equal  to  the  dhooley,  but  that  the  dhooley  or  litter  made  use 
"  of  in  the  past  campaign  is  still  capable  of  improvement."!  To 
this  observation  a  note  is  appended,  that  an  improved  dhooley  had 
since  been  designed,  which  it  was  hoped  would  meet  every  require- 
ment when  human  labour  was  made  use  of  for  the  carriage  of  sick. 

A  pattern  of  the  dhooley  made  for  use  in  China  in  1860,  as  Improved 
well  as  of  the  improved  dhooley  here  referred  to,  are  in  the  China  dhooley. 
Museum  of  Military  Surgery  at  Netley,+  together  with  several 
models  designed  to  illustrate  otlier  proposed  improvements  in  the 
construction  of  these  conveyances.    The  principal  objects  sought 
to  be  attained  in  the  alterations  in  construction  shown  in  these 
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board  ship,  &c. 


patterns  and  models  have  been  three,  viz.:  1.  Diminution  of 
Aveight ;  2.  An  improved  pkn  of  package  of  the  several  parts  of 
the  conveyance  for  its  better  stowage  on  board  ship ;  and  3.  Pro- 
tection of  the  feet  of  the  dhooley  from  accidental  breakage,  either 
m  packing  or  on  the  line  of  march. 

I  will  briefly  allude  to  the  three  objects  just  noticed. 

1.  In  regard  to  diminution  of  weight,  it  is  not  probable  that  a 
lighter  dhooley  can  be  made  to  be  really  serviceable  than  the 
dhooley  made  for  use  on  the  occasion  of  the  China  war  of  1860. 
A  stout  China  bamboo  pole  weighs  16  lbs.,  leaving  about  42  lbs. 
for  the  weight  of  the  dhooley,  which  is  thus  reduced  to  nearly 
half  the  weight  of  the  ordinary  Bengal  dhooley.  This  diminution 
in  weight  has  been  obtained  by  omitting  the  head  and  foot  cane- 
work  pieces,  as  well  as  the  framed  top  ;  and  by  substituting  light 
canvas  for  the  heavy  painted  canvas  cover  and  sides,  as  well  as 
light  iron  uprights  for  the  wooden  ends  bound  by  iron,  of  the 
Indian  dhooley.  The  effect  of  these  changes  has  been  to  lessen 
considerably  the  space  within  the  dhooley  when  it  is  closed,  and 
to  lessen  the  power  of  resistance  of  the  curtains  against  wind. 
The  curtains  should  be  stout  enough  to  prevent  them  from 
flapping,  as  well  as  to  prevent  rain  from  beating  through  the 
canvas  upon  the  patient.  It  will  require  experience  to  determine 
how  far  the  rod  iron  uprights  will  answer  for  general  service.  I 
am  informed  that  the  iron  uprights  of  the  dhoolies  made  in  China 
in  1860  were  often  broken,  but  that  they  did  not  alFord  a  fair  test 
of  strength  as  they  were  hastily  made  for  the  special  occasion  for 
which  they  were  wanted,  and  the  iron  was  not  of  best  quality. 

2.  Facility  of  package  is  gained  by  the  iron  ends  being  jointed, 
but  not  more  so  than  by  Inspector- General  Taylor's  proposed 
plan,  in  which  wooden  ends  were  retained.  In  the  China  dhooley 
of  1860,  the  iron  ends  were  secured  outside  the  two  rails  of  the 
horizontal  framework  of  the  cot.  This  prevented  them  from  being 
folded  down  below  the  top  of  the  framework ;  indeed,  the  arrange- 
ment made  them  project  a  short  distance  above  it,  and  to  that 
extent  increased  the  space  required  for  stowage  and  the  liability 
to  injury.  In  the  improved  China  dhooley  the  iron  ends  are 
arranged  to  fold  down  within  the  side  rails  of  the  cot,  so  that  no 
additional  space  whatever  for  stowage  is  required,  so  far  as  the 
ends  are  concerned.  A  very  ingenious  contrivance  in  this 
improved  dhooley  is  the  manner  in  which  the  feet  are  removed 
out  of  the  way  when  it  is  prepared  for  storage  or  package. 
There  are  only  two  feet,  they  extend  to  the  same  width  as  the 
dhooley,  and  are  each  composed  of  two  vertical  iron  pieces  con- 
nected together  by  a  horizontal  iron  rod.  They  are  secured  in 
their  places  a  few  inches  from  each  end  of  the  dhooley.  The 
horizontal  rods  of  these  frames  rest  on  the  ground,  and  at  such 
angles,  viz.,  about  30°,  with  the  horizontal  cot-part  of  the  dhooley, 
that  the  greater  the  weight  u[)on  the  cot,  the  firmer  will  be  the 
support  afforded  by  the  feet  on  which  the  cot  rests.  These  feet 
are  securely  connected  with  the  upright  iron  ends,  near  to  the 
joints  by  which  they  are  enabled  to  be  folded  down  within  the  cot; 
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and  the  connexion  is  so  mechanically  contrived  and  adjusted  that  Chai'.  V. 
the  same  movement  which  causes  the  upright  ends  to  fold  down 
upon  the  npper  surface  of  the  canework  bottom  of  the  cot,  causes 
the  feet  to  fold  up  and  be  brought  into  contact  with  the  under 
surface  of  the  canework.  The  connexion  is  simple,  and  does  not 
appear  likely  to  get  out  of  order.  Thus  no  demand  of  space  is 
made  for  stowage  but  that  which  the  size  of  the  cot  itself 
reqiures,  and  one  cot  can  be  laid  upon  another  m  direct  contact. 

3   Protection  of  the  feet  of  the  Dhooley  from  breakage. — In  the  3.  Improved 
atta'ck  upon  Canton,  in  1857,  a  source  of  considerable  jncon-  P^oJection^^^_ 
venience  was  the  frequent  fracture  of  one  or  other  ot  the  teet  ot  f^gt. 
the  dhoolies,  and  the  constant  succession  of  jolts  inflicted  on  the 
patients  within  the  conveyance  by  some  of  the  feet  coming  into 
collision  with  irregularities  on  the  surface  of  the  ground,  especially 
when  the  bearers  were  moving  up  an  inclined  path.    This  defect, 
on  the  occasion  named,  was  partly  owing  to  too  great  length  of 
the  feet.    The  mode  of  suspension  of  the  dhooley  from  a  pole 
resting  on  the  shoulders  of  the  bearers  unfits  it  for  use  on  steep 
inclines,  and,  in  consequence,  other  modes  of  conveyance,  to  be 
mentioned  presently,  have  been  adopted  for  the  hill  countries  of 
India.    In  slopes  of  moderate  declivities,  trained  dhooley  bearers 
manage  to  maintain  the  cot  in  a  horizontal  plane,  by  the  two  bearers 
at  one  end  stooping  in  proportion  to  the  slope,  while  the  bearers 
at  the  other  end  maintain  a  fully  erect  posture.    But  as  the  cane  Defects  of  the 
bottom  of  the  cot  is  only  about  seven  inches  from  the  ground  on  a  ^hSa^ 
road  that  is  perfectly  level,  it  can  be  readily  seen  how  bearers,  not  ^ar  of  1857. 
thoroughly  versed  in  the  use  of  this  special  form  of  conveyance, 
would  be  likely  under  such  circumstances  to  strike  the  feet  against 
small  mounds  or  other  impediments  in  the  road,  especially  if  the 
feet  were  of  unusual  length.  So  great  was  the  inconvenience  felt  in 
the  Canton  war  of  1857,  that  Inspector- General  Dr.  Anderson, 
who  was  on  duty  there  at  the  time,  has  informed  me  they  had  to 
have  the  feet  removed  from  all  the  dhoolies.    Profiting  by  this 
experience,  the  feet  were  made  so  short  and  strong  in  the  China 
dhoolies  of  1860,  that,  joined  to  the  fact  that  the  roads  over, 
which  they  were  carried  proved  to  be  generally  level,  this  incon-  ■ 
venience  was  not  felt.    But  in  the  improved  dhooley,  the  ingenious 
contrivance,  just  now  described,  by  means  of  which  the  feet  are 
folded  completely  out  of  the  way  when  the  dhooley  is  packed  and 
not  in  use,  would  certainly  prove  a  source  of  trouble  when  the 
dhooley  was  in  use,  if  the  road  happened  to  be  rugged  or  much 
inclined.    For  as  the  feet  fold  up  when  the  ends  fold  down,  so 
they  unfold  when  the  ends  are  raised  for  carriage.    They  are  eight 
inches  in  depth,  and,  therefore,  under  similar  circumstances,  would 
give  rise  to  the  same  objections  which  were  experienced  in  the 
Canton  war  of  1857. 

The  following  illustrations  will  serve  to  indicate  the  form  of 
the  dhooley  which  was  constructed  in  large  numbers  for  use  in 
China  in  I860,  and  of  the  dhooley  which  has  been  proposed  as  an 
improvement  upon  it. 
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rig.  LXV. — End  of  improved  dhooley,  Pole-ends 
fixed  inside  the  frame  of  the  dhooley  and  con- 
nected -with  folding  iron  feet.  Mil.  Surg.  Museimi, 
Spec.  No.  1,227  a. 


rig.  LXVI. — End  of  dhooley  constructed  for  use 
in  China  dui-ing  the  war  of  1860.  Pole-ends 
fixed  outside  the  frame  of  the  dhooley.^Mil. 
Surg.  Museum,  Spec.  No.  1,228  a. 


Dr.  Francis' im- 
proved dhooley, 


Among  the  models  of  improved  dhoolies  in  the  museum  of 
military  surgery,  several  suggestions  are  exhibited  for  substituting 
pliable  ends  of  rope,  or  leather  straps,  instead  of  rigid  iron  ends ; 
but  as  these  contrivances  bring  the  conveyances  within  the  cate- 
gory of  muncheels,  the  remarks  upon  them  vrill  be  included  in 
those  upon  this  latter  variety  of  conveyance. 

Surgeon-Major  Francis,  of  H.M.'s  Indian  army,  has  suggested 
some  improvements  in  the  present  form  of  Bengal  dhooley.  Ad- 
mitting it  to  be  a  most  valuable  mode  of  transport,  he  objects  to 
its  bulk,  weight,  and  division  into  so  many  separate  parts.  He 
advocates  its  being  made  light  enough  to  be  carried  by  two  men, 
and  that  instead  of  one  pole  there  should  be  two,  the  bearers 
standing  between  them  with  a  pole  resting  on  each  shoulder,  as 
the  Baveilly  dandie  is  sometimes  carried.  Although  this  mode  of 
carrying  is  peculiar  to  the  hills,  Dr.  Francis  thinks  that  bearers  in 
the  plains,  though  they  would  at  first  raise  some  opposition  to  it, 
might  ultimately  be  induced  to  adopt  it. 

The  following  is  Dr.  Francis'  description  of  the  manner  in 
which  he  proposes  to  carry  out  his  suggested  alterations :  — 

"  To  allow  of  a  bearer  standing  comfortably  between  two  poles, 
the  breadth  of  the  litter  must  be  reduced.  As  at  present  made, 
the  dhooley  is  unnecessarily  Avide.    A  width  of  thirty  inches  is ! 
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quite  sufficient,  and  the  two  poles  might  pierce  the  litter,  at  a  point     Qhap.  V. 

towards  the  centre,— not  necessarily  at  each  extremity,  as  now,—   

which  would  admit  of  their  resting  easily  on  each  shoulder  of  the 
bearer    Nor  would  this,  in  any  way,  disturb  the  balance  of  the 
litter.    Or,  the  poles  might  be  run  through  four  stout  iron  hoops, 
fixed  to  the  four  corners  of  the  litter.    I  would  propose  that  the 
covering  of  the  dhooley  be  made  in  one  piece.    A  light  frame, 
(of  baniboo,  or  other  light  wood),  covered  over  with  stout  canvas 
made  waterproof,  would  answer  very  well.     Spaces  should  be 
left  for  the  poles  (when  these  are  thus  connected,  as  at  present, 
with  the  Ixtter) ;  but  they  need  not  be  the  huge,  unwieldy,  ill 
shaped  bamboo  trunks,  which  add  so  much  to  the  general  weight 
of  the  conveyance.    Light  clandie  poles  would  be  much  better. 
The  shape  of  the  covering  should  not  be  four-sided,  like  those 
now  in  use,  with  a  roof  almost  flat ;  but  rounded,  like  the  roof  of 
a  wason,  so  that  rain  may  flow  off"  readily.    It  might  be  fixed  to 
the  fody  of  the  litter,  by  iron  hooks  and  eyes,  admitting  of  easy 
adjustment,  and  removal.    A  small  doorway,  on  either  side,  fitted 
with  a  waterproof  curtain,  would  be  necessary,  with  a  window, 
before  and  behind.    The  body  of  the  litter  should  be  made  of  the 
lightest  possible  wood,  consistent  with  solidity  and  durability; 
and  for  bedding,  there  can  be  nothing  better  than  neivar,  fixed 
firmly  to  the  four  sides.    The  reduced  price  of  cotton  will  soon 
render  the  universal  employment  of  this  quite  feasible.  With 
newar,  separate  bedding  is  scarcely  required,  as  it  presents  so 
soft  and  yielding  a  surface  in  itself.    A  litter,  so  constructed, 
with  everything  complete,  should  not  weigh  more  than  60  lbs. 
And  this  weight  Avould  be  divided  between  two  men.    One  man 
(vern.  a  banghy  burdar)  will  carry  a  couple  of  boxes  (the  two 
together  weighing  ; 60  lbs.),  one  strung  to  either  end  of  a  pole, 
which  he   supports  on  each  shoulder   alternately,  with  great 
facility.    I   have   known   a   Kumaon   coolie, — notoriously  the 
weakest  of  all  hill  coolies,  and  even  weaker  than  the  majority  of 
bearers  in  the  plains, — carry  shot  or  potatoes,  banghy  burdar 
fashion,  weighing  60  lbs.    The  weight  of  such  a  htter  as  the 
one  proposed  cannot,  therefore,  be  considered  too  much  for  two 
men. 

"  The  construction  of  the  roof,  as  proposed,  will  secure  protection 
against  the  elements.  Under  the  present  system,  the  protection 
is  very  incomplete.  In  windy  weather,  the  covering  h  apt  to  be 
blown  about,  leaving  the  inmate  exposed  to  wind ;  with  rain,  or 
sun,  as  the  case  may  be. 

"  The  framework,  constructed  as  proposed,  with  the  poles,  can 
be  removed  with  facility,  quite  as  great  as  that  with  which  the 
present  '  belongings '  of  the  dhooley  are  removed. 

"  The  ordinary  palanqueen  used  by  Chinese  officials  is  supported 
by  long  double  poles  and  carried  by  two  bearers.  A  short 
.  traverse,  fixed  to  each  end,  crosses  immediately  behind  the  bearer's 
shoulders,  and  helps  to  keep  the  poles  steady  and  to  equalize  the 
weight.  But  this  is  a  comparatively  small  and  light  conveyance, 
only  a  chair  designed  to  accommodate  a  person  in  the  sitting 
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position ;  it  is  not  capable  of  carrying  any  one  in  a  recumbent 
position. 

Tlie  following  sketch  represents  the  improved  form  of  dhooley 
suggested  by  Dr.  Francis.  He  estimates  the  cost  of  manufacture 
m  iQdia  to  be  from  eight  to  ten  rupees. 


Madras 
dhooley. 

Its  general 
qualities. 


Tig.  LXVn.— Dr.  Francis'  Improved  Dhooley. 

Should  this  kind  of  dhooley  be  found  to  be  practically  efficient 
the  saving  that  will  be  effected  by  it  in  consequence  of  the  reduc- 
tion m  number  of  bearers  will  be  a  most  important  boon.  The 
doubts  that  suggest  themselves  in  regard  to  it  are,  its  being 
sufficiently  substantial  and  resisting  to  withstand  the  usa^e 
dhoolies  are  ordinarily  subjected  to  in  long  marches  and  field  use 
if  made  light  enough  to  be  carried  by  two  bearers,  and  whether 
the  continued  pressure  on  the  shoulders  can  be  endured  by  the 
bearers  for  sustained  movements  along  nearly  level  roads,  if  made 
sufficiently  strong  for  ordinary  use.  With  the  single-pole  dhooley 
the  bearer  is  enabled  to  relieve  each  shoulder  alternately,  and  the 
pressure  is  never  of  such  a  fixed  character  as  it  must  be  with  the 
double-pole  arrangement,  notwithstanding  that  the  poles  can  be 
supported  from  time  to  time  by  the  hands.  In  the  hills  the  con- 
stantly shifting  inclination  of  the  surface  of  the  ground  prevents 
an  uniform  direction  of  the  pressure.  These  doubts  can  only  be 
properly  solved  by  experiments,  and  the  advantages  that  would  be 
gained  by  having  a  dhooley  capable  of  being  carried  by  two 
bearers,  other  things  being  equal,  cause  it  to  be  very  desirable  to 
have  the  trials  made. 

The  Madras  dhooley.— The  construction  of  the  Madras  dhooley 
differs  in  several  respects  from  that  of  the  Bengal  dhooley.  Its 
general  characteristics  are  greater  compactness  and  solidity,  closer 
protection  in  very  rough  weather,  with  less  capacity  for  package 
on  board  ship,  and  less  adaptability  for  a  variety  of  militaiy  pur- 
poses to  which  the  Bengal  dhooley  is  suited.  It  has  undergone 
little  change  from  the  palki  in  ordinary  use  in  civil  life.  It  is 
not  composed  of  several  parts  like  the  dhooley  already  described, 
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but  the  horizontal  part,  sides,  and  pole  are  permanently  joined  Cilvp.  V. 
too-ether,  so  that  the  whole  forms  one  structure.  The  pole  does 
not  pass 'through  the  litter,  hwt  rather  assumes  the  character  of 
lono-  wooden  handles,  being  divided  into  two  parts,  each  of  which 
is  connected  with  the  wooden  framework  which  supports  the 
canvas  covering  the  ends  of  the  conveyance.  Each  handle  is 
firmly  secured  in  its  place  by  being  screwed  to  an  iron  plate 
within  the  end  framework  of  the  dhooley,  as  well  as  by  being  Its  constmc- 
supported  by  three  iron  stays  outside.  The  ends  of  the  outer  two 
stays  are  bolted  to  the  corresponding  feet  and  to  corners  of  the 
upper  part  of  the  framework,  the  third  and  middle  supports  tbe 
pole  by  a  crutch  and  is  itself  fastened  below  to  the  frame  of  the  cot 
by  a  screw  and  nut  which  at  the  same  time  secure  the  iron  plate 
within  the  dhooley  to  which  the  handle  is  fastened  (see  drawings 
No.  LXix.  and  No.  Lxx.)  The  top,  sides,  and  ends  are  made 
of  strong  painted  canvas  securely  nailed  to  the  framework  of  the  Its  inconve- 
litter.  The  openings  by  which  the  dhooley  is  entered  are  situated  ^^^^^^ 
in  the  centre  of  each  of  its  sides,  and  over  each  of  them  a  curtain  surgical  treat- 
falls  when  the  dhooley  is  closed;  the  canvas  panels  on  each  side  mentofpa- 
of  these  entrances  do  not  admit  of  being  opened.  Hence  both 
ingress  and  egress  are  rendered  more  difficult  than  happens  in 
the  Bengal  dhooley.  It  is  not  possible  to  place  a  patient  while 
in  the  recumbent  position  within  it,  nor  can  sm'gical  attention  be 
given  to  him,  especially  in  the  instances  of  injuries  to  the  upper 
or  lower  parts  of  the  body,  without  great  inconvenience  to  all 
concerned.  Its  fitness  is  thus  obviously  lessened  for  the  purposes 
of  hospital  use  or  field  service.  When  a  patient  is  once  within 
it,  he  is  somewhat  more  secure  against  the  accident  of  rolling  out, 
and  against  the  influences  of  wind  or  rain,  than  in  a  dhooley  the 
sides  of  which  are  formed  by  loose  curtains,  but  by  no  means  to 
a  degree  sufficient  to  compensate  for  the  inconveniences  before 
mentioned.  Moreover,  as  the  pole  and  coverings  are  fixed,  the 
Madras  dhooley  is  quite  unsuited  for  being  carried  into  a  hospital 
tent  and  so  forming  a  substitute  for  a  camp  bed.  A  patient  can, 
however,  remain  in  it  in  the  open  air  with  impunity.  The  follow- 
ing illustrations  are  taken  from  a  model  in  the  Museum  of  Military 
Surgery  at  Netley. 


i'lg.  LXVIII.    Madras  Dhooley.    The  entrance  curtain,  or  door,  of  the  dhooley  is 
turned  over  the  roof  and  shows  the  interior  of  the  convoyauce. 
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Fig.  LXIX.— Interior  View  of  end  of 
Madras  Dhooley. 

a  a  a  a.  Cross  pieces  of  wood  supportino- 
the  canvass.  ° 

I  Iron  bar  within  the  frame  by  which 
the  pole  is  fastened  to  the  end  of  the 
dhooley.  The  bar  extends  to  the 
lower  horizontal  part  of  the  frame 
into  which  it  is  inserted  and  secured 
by  the  screw  and  nut  indicated  at  b. 


Fig.  LXX. — External  View  of  end  of 

Madras  Dhooley. 
X.  The  pole. 
y  y.  Two  outer  iron  stays, 
z.  Middle  iron  stay,  supporting  the 
pole,  and  secured  at  h.  by  the 
same  fastening  which  secures  the 
bar  shown  in  No.  1. 


_  The  Bombay  dhooley  resembles  the  Madras  dhooley  in  construc- 
tion, with  the  exception  that  it  has  the  side  canvas  cui'tains  differ- 
ently arranged.  Instead  of  a  partial  opening  in  the  middle,  the 
whole  side  curtain  can  be  raised  together,  and  by  this  means  a 
patient  can  be  carried  on  a  mattress  and  easily  laid  on  the  cane- 
work  bottom  without  any  change  of  posture.  This  o-ives  it  a 
superiority  over  the  Madras  dhooley.  ° 

Section  11. — On  the  proposed  Employment  of  Dhoolies 
IN  European  Armies,  and  on  their  continued  Use  in 
India. 

The  introduction  of  dhoolies  into  European  use  has  been  not 
iinfrequently  advocated.  A  proposal  to  organize  an  establishment 
of  dhooley-bearers  for  service  in  the  Crimean  war  was  made  to 
the  Government  some  time  before  the  campaign  opened,  and  was 
urged  several  times  while  it  was  in  progress.  As  early  as 
February  1864  Dr.  Brett,  a  retired  surgeon  of  the  Bengal  Medical 
Staff,  laid  before  the  Director-General  of  the  Army  Medical  De- 
partment a  plan  of  this  kind,  and  the  Director- General  approved 
of  it.*  In  May  of  the  same  year  this  gentleman  was  sent  offi- 
cially to  Turkey  under  the  authority  of  the  General  commanding- 
in-chief,  and  with  the  sanction  of  the  Secretary  of  War,  for  the 
purpose,  among  others,  of  organizing  a  Turkish  Hospital  Corps 
of  dhooley-bearers.  In  July  1854,  at  Varna,  Dr.  Brett  submitted 
to  Lord  Eaglan  a  plan  of  organization  and  estimate  of  expense  of 
the  proposed  corps.  It  was  to  consist  of  800  Ai-menians,  raised 
through  the  medium  of  the  Turkish  authorities,  with  petty  officers 


*  The  dhoolies  which  Dr.  Brett  proposed  for  use  in  the  Crimea,  though  constructed 
on  the  same  principles  as  the  Indian  dhoolies,  had  india-rubber  cushions  and  pillows 
which  were  inflateable  at  pleasure.  They  were  thus  rendered  light  and  portable. 
The  construction  also  admitted  of  their  being  readily  sepai-ated  into  detached  parts 
to  facilitate  package. 
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acquainted  with  English.  Lord  Raglan  did  not,  however,  approve  CiiAr.  V. 
of  the  project ;  chiefly  because  he  had  no  expectation  that  Dr, 


Brett  would  be  able  to  raise  an  hospital  corps  of  Turkish  subjects  fehemrnot  ap- 
-which  could  be  relied  on  for  service  in  the  field,  as  Avell  as  from  proved  by  Lord 
the  difficulty  there  \vould  be  in  finding  natives  who  could  commu-  Raglan, 
nicate  intelligibly  with  the  English  troops.*    The  scheme  was 
consequently  abandoned.    In  July  1855  Dr.  Brett  renewed  his 
proposal,  but,  other  hospital  attendants  and  ambulance  conveyances 
having  been  then  formed,  it  was  not  entertained.    The  use  of 
dhooHes,  to  be  carried  by  Turkish  porters,  was  urged  by  gentle- 
men from  several  other  quarters.    To  one  of  these  gentlemen,  in 
a  letter  bearing  date  14th  February  1855,  the  Director-General 
replied  : — "  It  has  been  found  impracticable  to  get  the  porters  of  Objections  to 
. "  Constantinople  to  venture  on  the  field  during  or  immediately  ^^j^^™!*^,^ 
"  after  a  battle.    I  am  aware  dhoolies  are  very  good,  and  they  ^ooley 
"  woidd  no  doubt  be  used,  could  we  secure  the  number  of  bearers  bearers. 
"  which  it  is  easy  to  obtain  in  India." 

In  1859  Staff-Surgeon  Dr.  Williamson  urged  in  his  work  en-  Dr.  William- 
titled  "  Notes  on  the  Wounded  from  the  Mutiny  in  India,"f  the  son's  views  on 

importance  of  having  dhoolies  as  a  regular  part  of  the  field  equip- 

••     •CP  r  -A    •  xu  European  field- 

ment  for  armies  in  Ji/urope,  from  considering  them  to  be  more  equipment. 

perfectly  adapted  to  the  conveyance  of  sick  and  especially  wounded 
men  than  any  other  conveyances.    This  ofiicer  recommended  that 
a  suitable  supply  of  dhoolies  should  be  procured  from  India  and 
kept  in  store  until  required  for  use,  and  that,  on  war  breaking 
out,  bearers  should  be  immediately  called  for  from  India  for  duty. 
Independently,  however,  of  the  difficulties  which  would  be  met  Objections  to 
with  in  the  employment  of  natives  of  India — on  account  of  the  employing 
diseases  and  mortality  which  would  certainly  prevail  to  a  great  Europe 
extent  among  them  in  a  northern  climate,  their  religious  pre- 
judices and  peculiar  habits,  and  the  number  that  would  be 
required,  not  only  for  ordinary  service  but  also  as  supernumeraries 
to  replace  those  who  fell  sick — other  insurmountable  difficulties 
have  arisen  to  prevent  such  a  scheme  from  being  carried  into 
execution.    These  difficulties  will  be  noticed  presently. 

The  Indian  dhooley  has  always  been  praised  as  one  of  the  most  Universal 
easy,  if  not  the  most  easy  and  serviceable  kind  of  conveyance  ever  P^^^^^ 
designed  for  the  carriage  of  sick  and  wounded  nen.    It  has  been  ^"ve^ance^ 
held  in  equal  estimation  by  military  and  by  medical  officers.  Its 
universal  employment  by  the  natives  in  all  parts  of  India  as  a 
vehicle  both  for  short  circuits  in  cities  on  the  ordinary  purposes 
of  business  and  visiting,  as  well  as  for  long  expeditions  of  many 
hundred  niiles  in  distance,  sufficiently  proves  its  adaptation  to  the 
general  climate  and  habits  of  the  people  of  the  country.    It  is 
not  to  be  wondered  at,  therefore,  that  some  persons  who  have 
experienced  its  advantages  in  the  East,  judging  from  that  expe- 


«  t  f'"'  ^"P'^®.     Correspondence  in  a  pamphlet  entitled  "  Dr.  Brett's  Hospital  Am- 
balances  ;  with  a  letter  to  the  Duke  of  Newcastle,  respecting  his  mission  to  the 
"  seat  of  war."  Lond.  1854. 

o  Wounded  from  the  Mutiny  in  India,"  by  G.  Williamson,  M.D., 

btatt-burgeon,  Lond.  1859,  page  123. 
22014.  ^ 
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ances. 


CiiAP^V.     rience  only,  should  have  advocated  its  introduction  into  countries 
in  Avhich  it  is  at  jircsent  unknown  except  by  repute. 
£  gSesti"^   .  "^^^^^         difficulty  in  explaining  the  sources  of  the  extremely 
high  estimation  in  which  the  dhoolcy  has  always  been  lield  as  a 
means  of  transporting  sick  by  those  who  have  been  practically 
acquainted  with  it.    The  patient  while  carried  along  in  a  dhooley 
has  all  the  comfort  and  advantages,  before  described,  belonging  to 
the  horizontal  position,  which  are  so  essentially  necessary  for 
ease  and  repose  in  an  Indian  climate;  he  can  freely  turn  and 
move  his  limbs ;  in  the  day  time  he  is  protected  by  it  from  the 
sun,  at  the  same  time  that  he  can  admit  any  breeze  that  may  be 
stirring ;  at  night  it  is  not  only  a  bed,  but  a  place  of  shelter  also 
to  protect  him  from  dews  and  cold,  in  case  no  tent  or  bungalow 
is  at  hand.    It  admits  of  the  carriage  of  beverages,  food,  medicine, 
or  any  small  article  that  may  be  necessary  for  the  patient's  use 
during  the  transport.    The  well-trained,  easy,  and  yielding  tread 
of  the  native  bearers  obviates  any  jolting  or  unpleasant  jerk,  and 
simply  conveys  to  the  bamboo  pole  from  which  the  diiooley  is 
suspended  the  slightest  undulatory  movement  in  harmony  with 
their  step  ;  so  slight,  indeed,  that  it  is  only  just  perceptible  to  the 
recumbent  patient  within  when  his  attention  is  directed  to  the 
subject.    In  'watching  the  progress,  however  fast,  of  a  train  of 
dhoolies,  nothing  can  be  more  remarkable  than  to  observe  the 
extremely  little  motion  which  is  manifest  in  each  single  convey- 
ance itself.    There  is  no  swinging  from  side  to  side,  or  rocking  ; 
the  bearers  have  no  "  high  action ;"  their  feet  just  clear  the  sur- 
face of  the  ground,  and  the  idea  is  conveyed  that  they  are  rather 
pushing  along  the  dhoolies  than  carrying  them.   An  almost  perfect 
level,  so  extremely  important  as  regards  the  ease  of  a  patient,  is 
preserved  by  the  peculiar  broken  step  with  which  the  four  bearers 
march.    The  hardly  noticeable  elastic  movements  of  the  bearer--, 
together  with  the  monotonous  chant  which  they  usually  maintain 
on  the  line  of  march,  often  prove  to  be  a  source  of  beneficial 
influence  ;  for  they  not  unfrequently  serve  to  soothe  into  sleep  the 
invalids  to  whom  the  blessing  would  be  denied  in  a  hospital  on  an 
ordinary  bed.    Contrast  these  advantages  with  the  usual  sensa- 
tions experienced  in  the  other  conveyances  for  the  sick  in  use  in 
India — the  various  kinds  of  carts,  the  conveyances  borne  by 
elephants  and  camels — and  all  surprise  at  the  very  great  partiality 
expressed  for  the  dhooley  will  cease.* 


*  The  dhooley-bearers  of  India  have  heen  noted  for  being  a  most  willing  and 
laborious  class  of  men,  exhibiting  bodily  endurance  indeed  to  a  surprising  extent,  and 
almost  always  well  behaved  and  faithful  when  treated  with  due  consideration  and  a 
little  kindness.  During  the  Indian  Mutiny  the  dhooley-bearers  attached  to  the 
European  regiments  were  generally  faithful,  and  frequently  exposed  their  lives  on  the 
field  of  action,  although  at  this  time,  on  account  of  the  great  and  Avidely-extended 
demand  for  these  men,  labourers  were  sometimes  hired  and  employed  who  had  not 
been  regularly  trained  for  the  occupation.  The  late  Duke  of  Wellington  showed  his 
appreciation  of  their  services  in  the  Mahratta  war,  in  1803,  by  issuing  a  general  order 
in  which  he  desired  that  "  in  consequence  of  the  great  labour  of  dhooley-bearers  in 
"  the  public  service,  and  the  important  services  they  have  rendered  in  removing  the 
"  wounded  men  to  the  hospitals  after  the  late  battles  of  Assaye  and  in  the  plains  of 
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The  (Ihooley  possesses  finother  useful  quality.    It  admits  of  the     Chap.  V. 
easy  application  of  mechanical  means  for  suspending  Hmbs  that  j^^^^^^  „f 
have  been  fractured  by  gunshot.    A  broken  leg  or  thigh,  after 

dhoolies  for  the 

beino-  supported  temporarily  by  splints,  plaster  of  Paris  bandage,  carriage  of  men 
or  otlier  means  of  protection,  can  be  further  materially  protected  ^J/''''^*'^^*^ 
against  the  effects  of  the  least  shaking  or  movement  during  the 
transport  by  being  slung  from  the  cross-pieces  of  the  framework  of 
the  roof  of  a  dhooley.  During  the  Indian  mutiny  this  was  done  in 
many  instances.  Not  only  great  pain  to  the  patient  was  pre- 
vented, but  the  chances  of  the  surgeon  having  to  resort  to  ampu- 
tation were  lessened  by  the  plan,  especially  when  the  transport 
had  to  be  continued  for  several  days  before  a  permanent  hospital 
could  be  reached.  This  important  advantage  cannot  be  obtained 
when  any  of  the  roofless  conveyances,  such  as  stretchers  or  mule- 
litters,  are  employed.  Neither  are  slinging  appliances  so  easily 
adaptable,  as  a  general  rule,  even  to  covered  wheeled  vehicles, 
owing  to  the  usual  distance  of  the  roof  from  the  bed  on  which  the 
patient  lies  in  them.  Thus  the  combination  of  the  many  good 
qualities  possessed  by  the  dhooley  renders  it  the  most  perfect  kind 
of  conveyance  that  has  ever  been  constructed,  or  is  perhaps  capable 
of  construction,  for  the  removal  of  men  suffering  from  fractures, 
whether  simple  or  compound,  of  the  lower  limbs. 

But  admitting  the  existence  of  all  the  peculiar  and  valuable  Present  diffi- 
advantages  just  described,  circumstances  have  occurred  materially  culties 
to  interfere  with  the  employment  of  dhoolies,  even  in  India.  A  iey^|rers.° 
change  has  taken  place,  during  the  last  eight  or  ten  years  in  the 
habits  of  the  native  population  of  such  a  nature  that  the  class  of 
people  from  which  the  dhooley-bearers  Avere  principally  obtained  is 
now  lessened  to  an  extent  that  renders  it  impossible  to  obtain  the 
requisite  numbers  for  service.  At  one  time,  in  any  of  the  principal 
cities  of  India,  a  thousand  bearers  could  be  obtained  without  any 
difficulty  at  a  day's  notice ;  now,  in  the  same  places,  a  hundred 
could  scarcely  be  obtained,  notwithstanding  the  temptation  of  a 
greatly  increased  rate  of  pay.  Formerly  the  prejudices  of  caste 
to  a  great  extent  prevented  emigration ;  there  were  comparatively 
few  public  works  demanding  labourers  in  large  numbers ;  the 
demands  for  the  cultivation  of  the  land  were  readily  met  by  the 
ordinary  agricultural  population ;  and  there  were  comparatively 
few  wheeled  carriages  used,  especially  by  natives,  for  purposes  of 
travelling  over  the  country.    But  of  late  years,  emigration  to 

"  Argaum,  a  donation  of  two  star  pagodas  he  given  to  each  maistry,  and  one  star 
"  pagoda  to  each  dhooley-bearer  in  the  public  service  in  the  Madras  establishment." 

I  had  the  opportunity  of  observing  the  character  and  the  habits  of  the  Madrassee 
as  compared  with  the  Bengali  dhooley-bearers  in  1858,  when  about  250  men  of  the 
former  were  attached  to  my  regiment  during  a  month's  march  and  for  some  time 
afterwards  ;  and  in  physical  strength,  as  well  as  in  respect  to  the  order  and  discipline 
Reserved  among  them,  they  exhibited  a  very  favourable  contrast  with  the  Bengalis. 
But  It  is  only  fair  to  mention  that  so  many  of  the  regular  bearers  had  been  absorbed 
in  providing  for  the  wants  of  the  armies  in  the  field  in  Bengal  and  Oude  at  that  time, 
toat  most  of  the  Bengalis  with  me  were  little  better  than  common  coolies,  -while  the 
Madrassees  were  men  who  followed  the  regular  occupation  of  bearers.  The  regular 
palki  and  dhooley-bearers  in  lower  Bengal  belong  to  a  distinct  caste,  and  come 
chiefly  from  on  -  province,  the  province  of  Orissa. 

N  2 


Present  Dearth  of  Dhooley  Bearers  m  India. 


Chap,  V. 


Causes  of  the 
dearth  of  dhoo^ 
ley-bearers  in 
India. 


OiRcial  notice 
in  1857  of  the 
growing  diffi- 
culty of  obtain- 
ing dhooley- 
bearers  in  the 
Madras  Presi- 
dency. 


Impossibility  of 
obtaining  the 
requisite  num- 
ber of  dhooley- 
bearers  in 
India  during 
the  Sepoy 
mutinv  of 
1856-58. 


Deliberations 
on  the  best 
methods  of 
counteracting 
the  difficulties 
arising  from 
the  deficiency 
of  dhooley- 
bearers  in 
India. 


Demerara  and  other  parts  of  the  West  Indies,  to  Mauritius,  and 
elsewhere,  has  been  systematically  proceeding  in  a  continued 
stream  ;  railways  have  been  in  course  of  construction  through 
various  parts  of  India ;  tea,  coffee,  cotton,  and  other  plantations 
have  increased  to  a  vast  extent ;  and  gharries,  or  wheeled  vehicles, 
have  been  gradually  displacing  palkis  for  private  use.    Hence  it 
•18  that  the  people  of  the  bearer  class  have  been  disappearing, 
either  from  having  left  as  emigrants,  or  from  having  found  more 
constant  and  profitable  occupation  in  other  pursuits.    The  dearth 
of  dhooley-bearers  appears  to  have  been  first  specially  felt  in  the 
Madras  Presidency.    In  October  1857,  the  Commissary  General 
from  whose  department  the  supply  of  the  dhooley-bearers  for  the 
public  service  is  always  obtained,  wrote  to  the  Military  Secretary 
to  Government,  Fort  St.  George,  as  follows :— "  I  have  the  honour 
"  to  request  you  will  be  good  enough  to  bring  to  the  notice  of 
"  the  Eight  Honourable  the  Governor  in  Council,  that  the 
"  adequate  supply  of  dhooley-bearers  for  the  carriage  of  sick, 
"  especially  in  the  southern  part  of  the  presidency,  has  become 
"  very  difficult ;  the  result  is,  that  when  unusually  large  bodies  of 
"  troops  have  to  move,  it  is  quite  impossible  to  obtain  the  services 
"  of  a  sufficient  number  of  dhooley-bearers  without  sending  a 
"  great  distance  for  them,  such  as'  to  Berhampore,  &c.,  in  the 
"  northern  division,  involving  much  expense  and  delay  in  their 
"  collection.""^    Similar  difficulties  were  experienced  in  other- 
parts  of  India  at  this  period,  owing  to  the  general  demand  for 
dhooley-bearers  for  service  with  the  troops  in  the  field.  General 
Anson  was  detained  fourteen  days  at  Meerut  at  one  of  the  most 
anxious  periods  of  the  Indian  Mutiny,  owing  to  the  impossibility 
of  procuring  the  necessary  number  of  bearers. 

The  great  pressure  at  this  time  for  dhooley-bearers,  in  order  to 
meet  the  wants  created  by  the  measures  adopted  for  defeating  the 
native  troops  who  had  mutinied,  undoubtedly  increased  the 
difficulties  of  obtaining  them  in  the  requisite  numbers ;  but, 
independently  of  the  exceptional  circumstances  of  that  period,  the 
gradual  diminution,  and  present  dearth  of  men  of  the  bearer  class 
in  India  are  facts  notorious  to  aU  who  have  been  led  to  inquire 
into  the  subject.f  The  subject  has  been  for  some  time  past  a 
matter  of  anxious  consideration  with  the  Indian  government ;  has 
on  several  occasions  led  to  consultations  and  experiments,  some  of 
which  will  be  referred  to  hereafter,  on  kinds  of  conveyances  best 
adapted  to  act  as  substitutes  for  the  dhoolies ;  and  at  the  present 
time  forms  the  subject  of  one  of  the  questions  which  is  engaging 
the  attention  of  the  sanitary  commissions  at  the  three  pre- 
sidencies. 


*  Military  Department.  Proceedings  of  the  Madras  Government,  No.  4450.  Ex- 
tract from  the  Minutes  of  Consultation,  8th  December  1857. 

f  See  a  report  on  the  improvement  of  the  means  of  sick  conveyance  in  the  Madras 
army,  by  Inspector-General  D.  Macpherson,  dated  6th  November  1857,  then  acting 
Garrison  Surgeon,  Bangalore.  See  also  the  evidence  of  my  colleague,  Professor 
Maclean,  on  this  subject  before  the  Conunissioners  appointed  to  inquire  into  the  sani- 
tary state  of  the  army  in  India,  ' 
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Althouo-li,  however,  the  deficiency  in  the  available  numbers  of     Chap.  V. 

the  beaver  ciass,  and  the  improvements  in  means  of  communica-  j^,^^^— 

tion  along  the  principal  routes  of  India,  will  prevent  dhoolies  from  ^-^^^^^ 

ever  ao-ain  being  used  for  purposes  of  sick  transport  in  the  proper-  wholly  dis- 

tion  in" which  they  were  used  previously  to  the  last  eight  or  ten  f^J^^Jjf/^^^j^ 

years,  it  is  not  probable  that  they  can  ever  be  wholly  dispensed  j^^la. 

with  in  field  service  in  India.    When  troops  are  moving  otherwise 

than  by  railway,  so  long  as  they  are  marching  along  grand  trunk 

lines,  and  the  roads  are  good,  wheeled  ambulance  conveyances 

may  be  found  to  meet  all  the  necessities  of  service.    But  when  Circumstances 

the  troops  are  engaged  in  hill  or  jungle  warfare,  or  are  dispersed  ^^J'^^^Jg 

over  the  country  in  moveable  columns,  as  they  were  throughout  probably  form 

the  period  of  the  late  Indian  mutiny,  marching  across  districts  in  the  only  prac- 

the  plains  without  any  regular  means  of  internal  communication, 

without  roads  or  bridges,  and  meeting  impediments  of  all  kinds  to  port  in  India. 

oppose  their  progress,  wheeled  transport  would  be  little  better 

than  an  incumbrance,  and  the  dhooley  will  most  probably  still 

remain  the  only  kind  of  carriage  to  be  depended  upon  for  the  safe 

conveyance  of  those  who  fall  sick  or  are  wounded  on  the  way. 

The  habits  of  the  people  of  India;  the  ease  with  which  the  men  Causes  of  the 

who  form  the  class  of  bearers  naanage  to  provide  for  themselves  greater  efficien- 

T        .  1  T        1  T  1  1  •         T  cy  of  dhoohes 

under  circumstances  where  great  dithculty  would  be  experienced  ^^^QJ.  cir- 

in  procuring  the  necessary  forage  for  transport  animals ;  the  facility  cumstances 
with  which  the  dlfiicidties  interposed  by  the  absence  of  regular  °^°ie<i- 
means  of  communication  are  overcome  by  natives  trained  from 
infancy  to  meet  them  and  to  understand  signs  which  are  meaning- 
less to  strangers;  these  are  all  greatly  in  favour  of  the  use  of  the 
native  hand-litter,  as  compared  with  any  other  mode  of  con- 
veyance, under  the  circumstances  just  described. 

The  probable  necessity  for  the  continued  employment  of  native  Remarks  by 
conveyances  in  time  of  war  in  certain  districts  of  India  was  p^tJ-ick  Grant 
pointed  out  by  Sir  Patrick  Grant,  when  Commander-in-Chief  on  the  probable 
of  the  Madras  Presidency  in  the   summer  of  1858.     While  continued  need 
acknowledging  the  need  of  an  improved  system  of  ambulance  ofTws^^' 
transport  for  the  army,  Sir  P.  Grant  observes,*  "  But  there  are  cfaTs  under 
"  still  divisions  where  the  practicability  of  bringing  it  into  use  is  certain  condi- 
"  more  than  questionable.    Those  who  have  shared  in  the  cam-  tions  of^warfare 
"  paigns  in  the  Kimedy  and  Goomsoor  jungles  are  aware  of  the         '  ' 

utter  hopelessness  of  attempting  the  use  of  any  description  of 
"  sick  carriage  but  the  muncheel.  The  same  may  probably  be 
"  said  of  North  Canara,  and  unfortunately,  those  engaged  in  this 

jungle  warfare  generally  need  carriage  more  than  the  sharers 
"  of  any  other  campaign,  for  though  there  are  fewer  who  suflfer 
"  from  the  hands  of  the  enemy,  there  are  few  indeed  who  do  not 
"  succumb  to  the  deadly  influence  of  the  climate,  &c." 

General  Sir  Williatn  Mansfield  has  also  strongly  argued  against 
changing  the  system  of  employing  dhooley  conveyances  for  ambu- 


Remarks  by  tlie  Commander  in-Chief,  Sir  Patrick  Grant,  transmitted  by  letter 
Irora  the  Ciuartemiaster-General  of  the  army,  Head  Quarters,  Ootacamund,  30th  July 
1858,  JMo.  170,  to  the  Secretary  to  Government,  Military.  Department. 


198 


Bhoolies  essential  for  Field  Service  in  India. 


Chap.  V. 
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lance  purposes  m  India.    He  has  objected  even  to  reducincr  thp 
numbers  of  the  dlioolies  and  dhooley-bearers  ordinarily  entertained 
by  (government.   And  not  only  has  Sir  William  Mansfield  advised 
that  these  means  of  sick  conveyance  should  be  maintained  to  their 
iuil  complement,  but  that  dhooley-bearers  should  be  specially 
nurtured  and  supported  by  the  Government  to  prevent  them 
from  decreasmg  in  numbers  and  perhaps  becoming,  as  a  race, 
almost  extmct     In  a  report  upon  the  comparative  utility  of 
wheeled  ambulance  conveyances  and  dhoolies  for  field  service 
writien  in  1860  when  the  subject  was  under  discussion  at  the 
instance  of  the  Mditary  Finance  Department,  Sir  William  wrote 
astollows:-  "Ambulances  (carts  and  wagons  for  carrying  sick) 
'^^  are  admirable  as  long  as  there  are  metalled  roads.  °As  in 
"  Europe  metalled  roads  appear  in  every  direction,  and  as,  besides, 
bearers  are  not  to  be  had,  there  are  no  other  means  of  carrying- 
sick  and  wounded  than  carts  and  wagons.  In  India,  on  the  con- 
trary, directly  a  general  moves  from  the  line  of  a  trunk  road  his 
carts  and  wagons  become  almost  useless.    He  is  sure  the  Fi- 
nance Commission  would  allow  this  if  they  had  an  opportunity  of 
seemg  the  rearmost  carts  of  such  a  small  thing  as  a  division  of 
5,000_men  trailing  in  at  the  end  of  a  column  after  a  march  of 
10  miles  across  country.     These  carts,  including  ambulance 
carts,  arrive  eight  or  ten  hours  after  the  troops,  perhaps  even 
not  tiU  the  middle  of  the  next  night.    Lord  Clyde  had  good 
experience  of  this  in  his  Oude  campaign,  in  which  he  was 
obliged  to  move  across  the  common  country  roads.  The 
medical  authorities  were  under  the  absolute  necessity  of  aban- 
doning their  ambulance  carts,  or  othei-wise  their  sick  men  would 
have  been  day  after  day  exposed  to  the  Aveather.    There  is 
nothing,  therefore,  in  Sir  W.  Mansfield's  opinion  so  much  to 
be  deprecated  as  reducing  our  old  system  of  dhoolies  and 
dhooley-bearers.      On  the  whole  he  would  rather  see  the 
number  of  combatants  diminished  than  that  of  the  dhooley- 
bearers.    His  experience  is  founded  on  observation  of  the 
campaigns  of  Lord  Gough  in  the  Punjab,  which  were  altogether 
carried  on  away  from  metalled  roads,  on  tedious  operations  in 
the  Peshawur  valley  where  there  were  no  roads  at  all,  and 
again  in  all  the  recent  affairs.    As  regards  moveable  columns, 
it  may  be  held  as  a  certainty  that  they  will  always  have  to 
operate  away  from  metalled  roads.   It  should  be  borne  in  mind 
that  dhooley-bearers  should  be  kept  up  in  India  very  much  as 
if  _  they  were  a  breed  of  draught  animals.    The  Finance  Com- 
mission is^  possibly  not  aware  that  there  is  already  a  great 
falling  off  in  this  descript  ion  of  labour  in  consequence  of  great 
posting  roads  having  been  opened  of  late  years.    It  may 
be  assumed  that,  as  the  railway  system  becomes  more  and 
more  developed,  the  dhooley-bearers  will  forget  their  craft, 


*  Quoted  from  a  printed  lleport  by  the  officiating  President  of  the  Sanitary  Com- 
mission for  Bengal  to  the  Secretary  to  the  Government  of  India,  Militaiy  Department, 
dated  Calcutta,  January  1865. 
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"  and  devote  themselves  altogether  to  other  labour.    Now  it  is  Ciiat^V. 
"  absolutely  necessary  for  the  efficiency  of  the  army  that  they  ^.^^^^ 

should  be  maintained  like  gun  bullocks  or  cavalry  horses,    it  dhoolies  in 
«  would  therefore,  seem  to  be  a  very  bad  economy  to  reduce  India  imprac- 
"  them  Numerically.    It  may  be  instanced  that  during  the  recent  ^icabie. 
"  campaio-ns    owing   to  causes  above-mentioned  ,  commissariat 
«  officei/had  far  more  difficulty  than  formerly  in  supplying  the 
"  required  dhooley-bearers." 

Sir  H.  Eose,  when  Commander-in-Chief  in  India,  entirely 
coincided  in  the  views  expressed  by  Sir  W.  Mansfield.  _  Sir  H. 
Eose  wrote :  "  There  can  be  no  doubt  that  for  the  requirements 
«  of  India  no  system  can  be  introduced  more  effectual  than  the 
"  dhoolies  or  dandies  as  heretofore  employed,  by  which  means 
«  wounded  men  could  be  transported  from  the  hill  side,  broken 

trround,  or  other  locality,  where  they  were  struck  down,  to 
«  their  respective  hospitals,  and  that  too,  over  ground  of  any 

nature." 

"With  reference  to  ambulance  wagons,  they  are  convenient 
and  comfortable  for  traversing  made  roads,  but  totally  inapplicable 
for  use  with  troops  operating  in  districts  off  the  main  lines  of 
communication,  and  therefore  cannot  be  applied  for  general  use 
in  India,  where  , operations  necessarily  require  a  transport  suitable 
for  cross  country  purposes.  Ambulance  wagons  have  been  used 
for  some  time  past  in  the  Peshawur  division,  and  the  result  of  their 
adoption  has  been  to  prove  that,  while  extremely  useful  on  the 
trunk  road,  they  are  subject  to  constant  breakdowns,  even  on 
such  a  fair  cross  country  road  as  from  Peshawur  to  Talozail  at 
the  foot  of  the  Cherat  Hill;  and,  moreover,  their  general  adop- 
tion, in  lieu  of  dhoolies,  is  impracticable  from  the  impossibility  of 
employing  them  in  mountains,  or  difficult  raviny  country." 

The  recommendations  of  the  Bengal  Sanitary  Commission  in  Supplies  of 
the  report  of  January  1865  already  cited,  so  far  as  the  question  ^J^g^^^^. 
of  the  number  of  dhoolies  to  be  issued  for  the  service  of  British  Bengal 
troops  in  India,  irrespective  of  any  wheeled  ambulance  convey-  Sanitary 
ances  which  might  be  added  to  them,  is  concerned,  were  the  Commission, 
following : — That  the  two  dhoolies  allowed  by  regulations  to 
regiments  in  cantonments  should  continue  to  be  issued  as  before. 
That  each  battery  of  artillery  should  be  allowed  one  dhooley  to 
itself,  instead  of  one  dhooley  to  two  batteries,  where  two  batteries 
are  brigaded  together.    That  on  an  ordinary  line  of  march  the 
proportion  which  dhoolies  should  bear  to  other  kinds  of  sick  trans- 
port, such  as  ambulance  wagons,  is  one-half.    Taking,  therefore, 
the  average  number  of  sick  for  whom  transport  is  necessary  at  5 
per  cent,  of  strength,  25  dhoolies  would  be  the  complement  for  a 
regiment  1,000  strong.    Lastly,  the  Commission  recommended 
that  the  number  of  dhoolies  allowed  by  regulations  for  troops  on 
field  service  should  not  be  reduced,  as  no  wheeled  ambulance 
conveyances  could  be  safely  and  advantageously  substituted  for 
them. 
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Chap^v.     Section  HI.  -  Conclusions  respecting  the  essential 
EquSmeTt       ^"^^'^^^s      Articles  of  Ambulance 

From  the  opinions  expressed  and  the  reasons  given  by  the 
eminent  authorities  just  quoted,  as  well  as  from  the  wei.>-ht 
which  must  be  attached  to  the  recommendations  of  the  Bengal 
banitary  Commission,  the  conclusion  seems  inevitable  that  for  a 
ong  period  to  come  the  dhooley  will  continue  to  form  part  of  the 
hospital  fie  d  equipment  in  India.    If,  therefore,  further  improve- 
ments can  be  devised  in  their  construction,  if,  for  example  their 
weight  can  be  dimmished  consistently  with  preserving  their 
fitness  for  service  in  aU  other  respects,  their  cost  lessened,  their 
capabihty  of  stowage  in  respect  to  economy  of  space  be  increased 
such  matters^  are  well  worthy  of  attention,  both  from  beinc^ 
calculated  to  improve  their  efficiency  in  fulfilling  the  purposes  fo? 
which  they  are  intended  to  be  employed,  and  from  lessening  the  • 
clifhcuities  arising  from  the  want  of  trained  bearers  for  their 
carriage.    Whatever  suggestions  may  be  advanced  in  these  re- 
spects, m  considering  them   it  is  essential  that  the  following, 
which  are  the  chief  points  to  be  looked  for  in  a  good  dhoolev, 
should  be  always  kept  in  view,  viz. :— 
Essential  qimli-     1st.  Construction  to  afford  the  greatest  amount  of  ease  fitness 
dSoTe;.''^  .P°«ition,  and  proper  support  for  wounded  and  sick 

men.  i^acility  of  ijlacmg  a  badly  wounded  or  veiy  infii-m 
patient  withm  the  dhooley  while  he  is  lying  in  a  horizontal 
position. 

_  2nd.  Lightness,  consistent  with  strength  and  durability,  bear- 
ing in  mind  the  usage  to  which  dhoolies  are  usually  subjected 
on  service  in  campaigning. 

3rd.  Simplicity  of  design,  with  a  view  to  capability  of  easy 
repair  by  means  ordinarily  available  in  the  districts  where 
dhoohes  are  liable  to  be  employed. 

4th.  Such  a  connexion  between  the  several  parts  of  which  the 
conveyance  is  composed  that  the  risk  of  the  whole  machine 
being  rendered  useless  by  the  casual  absence  of  any  one  or  more 
of  them  may  be  obviated. 

5th.  Adaptability  for  carriage  in  accordance  with  the  habits  of 
the  bearers. 

6th.  Adaptability  for  package  and  stowage  on  board  ship,  on 
land  conveyances,  and  in  store. 

7th.  Means  of  protecting  patients  against  rain,  sun,  dust,  &c., 
with  sufiicient  space  within  the  cover  and  curtains  for  free 
aeration. 

8th.  Capability  of  use  in  the  field  as  a  substitute  for  a  hospital 
bedstead. 

Of  all  the  dhoolies  which  have  been  described  in  this  cha]>ter 
the  Bengnl  dhooley  meets  the  eight  requisites  above  named,  taken 
as  a  whole,  most  fully  ;  but  in  certain  particulars,  especially  as  to 
lightness  and  adaptability  for  package  and  stowage  on  board  ship, 


Muncheels. 
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it  offers  nnich  room  for  improvement.  The  alterations  suggested  Chap.  V. 
by  Inn^ector-General  Taylor,  C.B.,  already  described,  would 
obyiate  the  latter  defect,  and,  to  a  certain  extent,  it  is  believed, 
the  fonner  also,  and  they  seem  to  be  well  worthy  of  practical 
trial.  The  plan  advocated  by  Surgeon-Major  Francis  deserves 
also  a  full  and  complete  trial. 

Section  IV. -On  some  other  Forms  of  Eastern 

Conveyances. 

The  Pal/ti— The  description  previously  given  of  the  Madras  Palkis. 
dhooley  answers  very  nearly  for  that  of  the  ordinary  palki^  which  is 
usually  known  among  English  persons  by  the  name  of  palanqveen. 
Its  o-eneral  arrangement  is  the  same,  but  its  construction  has  a 
more  solid  and  permanent  character.  The  entrance  is  effected  by 
a  double  wooden  door  in  the  side.  Each  panel  of  the  door  is  made 
capable  of  sliding  in  a  groove  up  to  the  end  of  the  conveyance ; 
thus  affording  a  wider  opening  for  getting  in  and  out,  at  the  sanae 
time  that  both  panels  are  under  the  control  of  _  the  person  within 
the  conveyance  for  aperture  or  closure.  Palkis  sometimes  have 
panes  of  glass  inserted  in  the  end  panels,  and,  being  chiefly 
intended  for  civil  life,  are  often  fitted  with  drawers  and  other 
conveniences  inside,  and  are  highly  ornamented. 

Muncheels. — These  differ  from  dhoolies  in  being  unprovided  with  Mimcheels. 
a  fixed  framework  above  the  cot.  Instead,  the  cot  is  suspended 
by  cords,  chains,  or  other  means  of  a  flexible  kind  from  a  pole,  over 
which  a  curtain  is  thrown  and  extended  to  the  sides  of  the  cot,  so 
as  to  screen  the  person  within  from  the  glare  of  the  sun,  or  from 
damp.  The  flexible  nature  of  the  ends  by  which  the  muncheel  Their  construe 
is  carried  renders  the  conveyance  far  more  portable  than  any  of  ^^^'^^ 
the  ordinary  kinds  of  dhoolies,  especially  the  Madras  dhooley ;  and 
hence,  on  Madras  troops  being  ordered  to  Burraah  and  other 
places  requiring  transport  by  water,  the  hospitals  are  usually 
supplied  with  conveyances  of  the  muncheel  kind  for  the  service. 
The  chief  inconveniences  connected  with  them  is  the  absence  of  the 
fixed  support  for  the  pole.  The  result  of  this  is  that  when  the 
muncheel  is  placed  on  the  ground  the  ends  sink,  and  care  has  to  be 
taken  that  both  thsy  and  the  pole  are  placed  outside  the  cot  part  of 
the  muncheel  to  prevent  them  from  sinking  and  pressing  upon  the 
patient.  When  thus  at  rest,  the  patient  is  necessarily  deprived  Their  defects, 
of  the  protection  of  the  cover  and  sides,  which  are  of  such 
great  advantage  in  the  several  forms  of  dhoolies,  especially  at 
night,  by  rendering  them  competent  to  act  as  substitutes  even  for 
the  shelter  of  a  tent  or  hospital  of  a  more  permanent  kind.  At 
all  times  the  curtains  of  the  muncheel  fall  comparatively  closely 
upon  the  patient  who  is  carried  in  it,  owing  to  the  triangular  form 
assumed  by  the  pole  and  ends  over  which  they  are  placed.  The 
inconvenience  here  described  is  one  which  attaches  to  some  of  the 
models  of  suggested  improvements  for  dhoolies  in  the  Museum  of 
Military  Surgery  at  Netley,  in  which  ends  of  pliable  leather 
straps  and  other  such  materials  have  been  proposed  for  use  for  the 
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—  lY^^f  of  giving  to  the  conveyances  greater  facility  of  package 
Muncheels  are  much  employed  by  the  natives  in  some  parts  "of 
India,  but  seem  to  be  ill  suited  for  the  military  purposes  of  sick 
transport.  They  closely  approach  in  their  nature  to  conveyances 
of  the  hammock  kind  when  carried  from  poles,  the  chief  diistinction 
being  only  the  more  substantial  cot  possessed  by  the  muncheel 
Ton-jons.  Ton-Jons.— These  closely  resemble  the  muncheel  class  of  con- 

veyances, the  only  difference  being  that  the  person  is  carried  in  a 
sitting  instead  of  a  recumbent  posture.    They  are  never  sys- 
tematically used  for  military  purposes,  and  in  no  respect  require 
any  particular  remark. 
Jhampans.  Jhampa?is.— These  are  conveyances  which  are  seldom,  if  ever, 

met.  with  in  the  plains  of  India.    They  are  modes  of  transport 
Peculiar  to  Mil  ordmarily  employed  in  the  hill  countries,  and  are  specially  con- 
countries,        tnved  for  the  easy  carriage  of  persons  up  the  steep  roads,  as  well 
as  down  the  abrupt  descents,  which  have  to  be  traversed  in  travel- 
ling through  mountainous  districts.    Dhoolies  could  not  be  em- 
ployed under  such  circumstances,  owing   to   the  litter  beino- 
suspended  so  far  below  the  points  of  support.    If  a  dhooley  were 
carried  up  a  mountain  path  in  the  usual  way  on  the  shoulders  of  the 
bearers,  the  inclination  given  to  the  part  on  which  the  patient  is 
placed  would  be  such  as  to  cause  considerable  distress  to  him, 
while  the  greater  part  of  the  weight  would  be  thrown  upon  the  two 
bearers  who  happened  to  be  at  the  end  of  lower  level ;  and  if,  in 
order  to  preserve  a  horizontal  position,  it  were  to  be  carried  on  the 
shoulders  at  one  end  but  in  the  hands  of  the  bearers  at  the  other 
end,  the  feet  of  the  dhooley  in  the  latter  direction  Avould  be 
Special  design,  brought  into  contact  with  the  ground.    The  jhampans  are  so 
contrived  that  the  part  of  the  conveyance  on  which  the  person 
carried  is  reclining  or  sitting  may  be  kept  level  without  any  part 
of  it  being  brought  into  collision  with  the  road,  or  with  the 
detached  pieces  of  rock  which  are  usually  scattered  over  its 
surface— for  the  beds  of  winter  watercourses  not  unfrequentlv 
form  the  roads  which  are  travelled  over  at  other  seasons  in  the 
hill  countries — at  the  same  time  that  the  weight  is  evenly  dis- 
tributed between  the  front  and  rear  bearers,  whatever  may  be 
the  inclination  of  the  road  over  which  they  are  travelling.  These 
purposes  are  accomplished  by  having  the  poles  or  points  of  sus- 
pension placed  nearly  in  the  same  plane  with  the  part  on  which 
the  person  is  supported,  and  by  having  the  shoulder  supports 
Their  construe-  moveable.    With  this  arrangement,  when  the  inclination  is  great, 
tion.  the  bearers  at  one  end  can  lower  the  part  of  the  jhampan 

which  they  are  carrying  to  the  degree  which  is  necessary  for 
keeping  it  level  with  the  rest  of  the  conveyance,  and  thus  avoid 
any  impediment  to  their  progress,  at  the  same  time  that  the  pole 
still  maintains  a  position  at  right  angles  to  the  shoulders  of  the 
Ordinary  form  bearers.    The  native  jhampan  in  ordinary  use  is  not  unhke  an 
wluchthe° ordinary  couch,  and  is  provided  with  a  cover  and  side  curtains, 
natives  of  In-    The  couch  itself  is  secured  between  two  side  rails  made  of  wood, 
dia  are  carried.  These  side  pieces  are  connected  at  each  end  by  strong  cross-bands 
of  leather,  or  flexible  traverses,  and  in  the  middle  of  each  band,  at 
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rio-ht  ano-les  to  it,  is  securetl  a  short  piece  of  bamboo,  which  corre-  Chap.  V. 
sponds  with  the  projecting  end  of  the  bamboo  pole  in  the  dhooley. 
These  two  pieces  of  bamboo  rest  on  the  shouklers  of  the  four 
bearers,  two  bearers  being  at  each  end,  one  inside,  the  other  out- 
side the  flexible  traverse,  when  the  conveyance  is  carried.  It 
Avill  be  seen  that  these  short  poles  are  neither  fixed  nor  even  in 
contact  with  the  body  of  the  jhampan.  They  are  only  connected 
at  the  middle  with  the  bands  before  mentioned,  so  that  both  then- 
ends  are  left  loose ;  and  the  partial  freedom  of  motion  which  is 
thus  left  to  them  enables  the  level  of  either  end  of  the  conveyance 
to  be  altered  according  to  circumstances  with  greater  facility, 
without  changing  the  relative  position  of  the  short  poles  to  the 
men  who  are  supporting  them. 

It  has  been  already  mentioned  that  dhoolies  constructed  in  the  Surgeon  Por- 
ordinary  way  are  not  suitable  for  use  in  mountainous  districts,  be-  ^^^pted^for^ 
cause,  with  a  fixed  pole,  they  cannot  be  kept  in  a  horizontal  posi-  carriage  on 
tion  when  the  bearers  are  carrying  them  either  up  or  down  pro-  the  jhampan 
longed  declivities,  and  because,  from  the  mode  of  suspension,  the  f^f^S'inMly 
cot  part  drops  too  near  to  the  surface  of  the  ground,  so  that  districts, 
patients  transported  by  them  would  continually  be  subjected  to 
much  inconvenience.  It  has  also  been  mentioned  elsewhere  that, 
instead  of  dhoolies,  the  Government  of  India  issues  the  ordinary 
dandies  for  field  service  in  the  hills,  and  for  the  carriage  of  the 
sick  to  and  from  hiU  stations  to  which  there  is  no  access  by  made 
roads ;  but  that  these,  being  little  better  than  hammocks,  are  ill 
suited  for  the  conveyance  of  weak  or  badly  injured  men.  Surgeon 
Porter,  of  the  97th  regiment,  has  designed  a  conveyance  with  the 
view  of  affording  sick  and  wounded  patients  all  the  advantages  of 
a  dhooley,  and  at  the  same  time  of  removing  all  diflSculties  as  to  its 
carriage  by  the  bearers.  As  will  be  seen  by  the  sketches,  it  con- 
sists of  a  cot,  with  hood  and  cover,  which  is  prepared  for  being 
hooked  upon  two  long  side  poles.  These  poles  are  connected  by 
cross  straps  at  both  ends,  and  each  strap  carries  a  short  moveable 
yoke  fixed  to  it  midway  between  the  two  poles.  The  essential 
feature  of  the  jhampan  is  thus  adapted  to  the  dhooley,  and  its 
carriage  is  efi'ected  in  precisely  the  same  manner  as  the  carriage 
of  a  jhampan.  Surgeon  Porter  claims  for  this  form  of  conveyance 
advantages  over  all  others  that  have  been  used  for  carrying 
patients  in  the  hill  districts  of  India :  that  the  recumbent  position 
can  be  maintained  throughout  the  march :  that  on  the  line  of 
march  a  patient  need  never  be  shifted  :  that  the  cot  answers  the 
purpose  of  a  bed  at  night :  and  that  a  less  number  of  natives  is 
required  for  its  carriage  than  for  any  other  form  of  conveyance 
admitting  of  a  recumbent  position.  There  is  no  doubt  that  it 
possesses  the  quaUties  Surgeon  Porter  has  ascribed  to  it.*  The 
weight  of  Surgeon  Porter's  hill-dhooley  is  as  follows  : — Weight  of 
dhooley  without  bedding,  50  lbs. ;  weight  of  poles  and  carrying 
straps,  56  lbs. ;  total,  106  lbs.    It  could  probably  be  made  lighter. 

No  ^^^^  conveyance  is  in  the  Mil.  Surg.  Museum  at  Netley,  Spec. 
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Surgeon  Porter's  Hill-dliooley. 


Fig.  LXXJ.— No.  1. 


Jhampan  frame  of  Surgeon  Porter's  Ilill-dhooley. 
No.  2. 


Sketcli  showing  the  manner  in  which  the  Cot  is  hooked  upon  the  Jhampan  Frame. 

No.  3. 


Surgeon  Porter's  Hill-dhooley  as  a  Hospital  Cot,  the  Jhampan  Frame  being  removed, 
the  Hood  a  lowered,  and  the  Cover  b  rolled  at  the  Foot  of  the  Cot. 

Fig.  LXXn.— No.  4. 


Surgeon  Porter's  Hill-dhooley  complete. 
Use  of  the  A  modification  of  the  jhampan  system  is  in  use  in  China.  When 

jhampan;system  Chinese  palanqueen  is  carried  by  two  bearers  the  side-poles 
m  Chma.  made  to  rest  directly  on  their  shoulders ;  when  carried  by  four 

bearers  the  jhampan  shoulder-pole  is  used,  as  shown  in  the  illustra- 
tion. But  the  shoulder-poles  and  side-jioles  are  kept  rather  more 
distant  from  each  other  than  they  are  in  India ;  the  latter  are 
suspended  from  the  former  by  cords  of  greater  length  and  the  con- 
veyance is  brought  proportionally  nearer  to  the  ground.  Ingress 
and  egress  from  the  carriage  when  it  is  laid  down  are  facilitated 
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by  this  arrangement,  greater  security  is  afforded  during  the  pro- 
gress of  the  bearers,  and  at  the  same  time  the  conveyance  is 
raised  sufficiently  high  to  be  free  from  risk  of  striking  against 
ordinary  obstructions  in  the  roads  over  which  it  has  to  pass. 
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Fig.  LXXin. — Chinese  Palanqueen,  carried  Jhampan  fashion. 

Staff- Surgeon  Guthrie,  in  1863,  when  in  medical  charge  of 
Lohoo-Ghat  station,  applied  to  the  ordinary  field  stretcher  the  cation  of  ttfe^  " 
same  principles,  and  nearly  the  same  mechanical  arrangements  as  jhampan  system 
those  already  explained  with  regard  to  Surgeon  Porter's  hill-  of  carriage  to 
dhooley.  The  only  difference  was  that,  instead  of  having  a  ^  ° 
detached  frame.  Surgeon  Guthrie  had  the  cross-straps  and  move- 
able yokes  for  the  support  of  the  stretcher  attached  to  the  side 
poles  of  the  stretcher  itself.  The  bearers,  while  supporting  the 
yokes  on  their  shoulders,  were,  therefore,  placed,  two  between  the 
rigid  traverses  of  the  stretcher  and  the  leathei'n  straps  or  flexible 
traverses,  and  two  outside  the  latter.  Dr.  Guthrie  sent  a  model 
of  his  jhampan  stretcher  to  the  Inspector-Generars  Office  at 
Calcutta,*  and  at  the  same  time  mentioned  that  a  party  of  invalids, 
several  of  whom  were  suffering  from  hepatic  alascess,  had  been 
carried  under  his  direction  seven  days'  march,  from  Lohoo-ghat 
to  Nynee-tal,  through  a  very  broken  and  mountainous  district, 
without  difficulty  in  stretchers  of  the  kind  indicated,  and  with  as 
httle  an  amount  of  inconvenience  as  persons  in  their  condition 
were  capable  of  experiencing  on  such  a  journey.  Dr.  Guthrie's 
stretcher  had  no  hood  or  cover,  but  they  were  stated  not  to  be 
required  on  this  occasion,  it  being  the  dry  and  cool  season.  They 
would  obviously  be  required  if  patients  had  to  be  transported 
during  the  hot  or  rainy  seasons.  On  comparing  Surgeon  Guthrie's 
mode  of  attaching  the  yoke-straps  to  the  side-poles  of  the  stretcher 
itself  with  Surgeon  Porter's  plan  of  attaching  them  to  detached 
side-poles,  it  is  obvious  that  although  the  inconvenience  of  a 
separate  framework  is  got  rid  of,  and  the  weight  is  lessened,  the 
length  of  the  cot  or  stretcher  is  unavoidably  so  much  increased  as 
to  destroy  its  fitness  for  use  as  a  bed  at  night  in  an  hospital  tent  or 
ordinary  hospital  building.  The  opportunity  of  keeping  a  patient 
during  his  transport  on  the  same  cot,  of  using  it  as  his  carriage  by 
day  and  his  bed  at  night,  is  an  advantage  of  great  weight  in  favour 
of  Surgeon  Porter's  hill-dhooley,  an  advantage  which  it  has  in 
common  with  the  dhoolies  used  in  the  plains. 

*  This  model  is  now  in  the  Museum  of  Mil.  Surg,  at  Netley,  Spec.  No.  1,242. 
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Surgeon  Guthrie's  Hill-stretcher. 


Essential  prin- 
ciples of  swing- 
ing litters. 


Remarks  by 
Sir  G.  Ballin- 
gall  on  Col. 
Crichton's 
litter. 


Col.  Crichton's 
litters  not  de- 
signed as  sub- 
stitutes for  field 
stretchers. 


Pig.  LXXIV.— Jhampan  System  applied  to  a  Stretcher. 

D. — Swinging  Litters. 
Introductory  Eemarks  on  Sayinging  Litters. 

The  fourth  sub-division  of  the  first  class  of  conveyances,  viz., 
Swinging  Litters,  remains  to  be  noticed.  The  examjjles  of  this 
sub-division  are  comparatively  limited  in  number,  and  the  remarks 
upon  them  wiW  be  proportionately  brief. 

Swinging  Litters. — In  the  year  1805  Lieutenant-Colonel  Crich- 
ton  proposed  the  use  of  a  litter  for  conveying  sick  and  woundeJ 
troops  resembling  the  conveyances  previously  described  of  this 
class  in  respect  to  the  cot  or  horizontal  part,  and  also  in  being 
provided  with  a  complete  frame,  but  differing  widely  in  the  mode 
of  its  suspension.  This  litter,  the  construction  of  which  will 
presently  be  described  in  detail,  will  serve  to  illustrate  the  main 
principles  of  all  such  conveyances.  Instead  of  being  sustained  by 
supports  from  a  single  pole.  Colonel  Crichton's  litter  was  sus- 
pended by  cords  from  a  square  elastic  frame,  so  that  it  admitted 
of  horizontal  movement  by  swinging,  and  at  the  same  time  of  a 
certain  amount  of  vertical  movement  owing  to  the  elasticity  of  the 
frame  to  w^hich  the  ropes  were  attached.  A  form  of  stretcher 
reposing  upon  elastic  bands  and  suspended  from  two  poles,  called 
a  sommier  hrancardy  and  others  swung  within  frames,  have  been 
manufactured  in  Germany,  identical  in  principle,  though  differing 
in  details,  with  the  swanging  litter  just  referred  to,*  These  swing- 
ing litters  essentially  corresjDond  in  their  nature  with  that  of  a 
slung  cot  on  board  ship. 

Colonel  Crichton's  litter  was  used  at  the  Royal  Infirmary  of 
Edinburgh,  at  Dundee,  and  in  other  parts  of  Scotland,  but  has 
never  been  employed  on  field  service.  Sir  George  Ballingall, 
referring  to  this  conveyance,  writes : — "  I  have  upon  two  or  three 
"  occasions  employed  this  litter  in  conveying  patients  to  or  from 
"  the  infirmary,  and  have  reason  to  consider  it  a  very  comfortable 
"  conveyance.  It  is,  however,  obviously  the  production  of  a  man 
"  who  had  the  Edinburgh  chairmen  in  his  eye  as  bearers,  and 
"  from  its  cumbrous  and  unwieldy  form  it  is  quite  unfit  for  the 
"  service  of  the  field."t  There  can  be  no  doubt  that  this  was  a 
just  verdict  as  regards  its  unfitness  for  the  general  purposes  of 
field  use.    It  does  not  appear,  however,  that  Colonel  Crichton 

*  Made  by  Erederic  Fischer  and  Co.,  Heidelberg,  Baden. 

t  "  Outlines  of  Military  Surgery,"  2iid  edit.,  Edinburgh,  1838,  p.  90.  It  is  evident 
that  this  remark  was  not  intended  to  imply  that  there  was  any  peculiarity  in  the 
mode  of  carrying  adopted  by  the  Edinburgh  chairmen,  but  sprung  from  the  fact 
that,  at  the  time  Sir  George  Ballingall  wrote,  sedan  chairs  were  still  greatly  in 
vogue  in  the  Scotch  capital,  although  they  had  been  almost  wholly  displaced  by 
wheeled  conveyances  in  other  parts  of  tlie  Idngdom. 
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ever  intended  his  litters  to  act  as  substitutes  for  the  ordinary  field     Chap.  V. 

stretchers.    Pie  regarded  them  as  means  of  conveying  sick  or   

wounded  men  only  for  short  distances,  but  especially  suited  for 
beino-  placed  on  the  floor  of  an  ordinary  cart  without  springs,  or 
ba^o-age  wagon.  Two  or  three  of  the  swinging  cars  could  be 
placed  in  a  wagon  of  ordinary  size,  and  the  vehicle  Avould  then 
proceed  with  its  convoy  of  sick  or  wounded  to  their  destination. 

The  contrivance  was  designed  to  prevent  the  jolting  and  shocks  Their  special 
to  which  wounded  men  are  so  frequently  subjected  in  campaign-  <iesigii. 
ing  by  conveyance  on  ordinary  carts  without  springs.*  It  was 
also  intended  to  obviate  the  painful  effects  of  taking  the  patients 
out  of  the  carts,  placing  them  on  stretchers  for  cai'riage  into  the 
hospitals,  and  again  removing  them  to  put  them  in  bed.  By 
Colonel  Crichton's  plan,  on  the  arrival  of  the  cart  at  the  hospital, 
the  swinging  litter  was  to  be  taken  out,  and,  without  disturbing 
the  patient  lying  on  it,  was  to  be  carried  to  the  bedstead  on  which 
the  patient  was  destined  to  lie.  If  the  litter  were  not  further  re- 
quired it  could  be  simply  unhooked  at  the  foot  and  then  at  the  head, 
the  frame  taken  away,  and  the  patient  remain  in  it  altogether 
undisturbed.  These  were  the  objects  of  this  contrivance  accord- 
ing to  Colonel  Crichton's  published  explanation,  and  he  evidently 
did  not  contemplate  their  use,  either  as  field  stretchers,  or  when 
regidar  ambulance  wagons  fitted  with  springs  were  available. 

Several  examples  of  conveyances  on  similar  principles,  and  not  Swinging  lit- 
unlike  Colonel  Crichton's  in  form  in  one  instance,  were  exhibited  ^^y^  applied  to 
at  Paris  in  1867,  for  the  carriage  of  patients  on  the  floors  of  ri^gesf 
goods'  wagons  and  trucks  in  common  use  on  railways.    This  sub- 
ject will  be  considered  in  the  chapter  on  railway  ambulance  con- 
veyances, but  it  will  be  convenient  briefly  to  describe  in  this 
place  the  construction  of  the  two  particular  swinging  litters,  the 
names  of  which  have  been  already  mentioned.    Were  it  not  for 
the  prospect  of  some  modification  of  this  species  of  conveyance 
being  hereafter  employed  on  field  service,  the  particular  ex- 
amples referred  to  might  almost  be  dismissed  without  further 
remark,  owing  to  their  evident  unfitness  for  use  as  ordinary  con- 
veyances for  the  transport  of  sick  and  wounded  in  campaigning. 

Description  of  particular  Forms  of  Swinging  Litters. 

Crichton's  Swinging  car. — Colonel  Crichton's  litter  consisted  of  Construction  of 
a  horizontal  lower  frame  made  of  ash  or  elm,  seven  feet  long  by  9"°^*°^'^ 
five  feet  four  inches  broad,  upon  which  were  placed  two  strong  ^^^°^"^S-car. 
pillars  of  wood  supporting  an  upper  frame.     This  frame  was 
furnished  with  four  handles.     The  pieces  of  the  upper  frame 
were  made  of  ash,  and  the  sides,  being  thick  in  the  middle  but 
tapering  toward  the  ends,  had  a  certain  amount  of  elasticity 

*  It  is  a  curious  fact  that  at  the  Universal  Exposition  of  Paris  in  1867  the  applica- 
tion of  a  system  of  suspension  and  elasticity  to  litters  for  carrying  sick  and  wounded 
troops,  more  especially  for  the  purpose  of  permitting  them  to  be  utilized  with  the 
carts,  boats,  or  other  ordinary  means  of  transport  of  the  country  in  which  an  army 
might  be  operating,  was  supposed  to  be  entirely  new,  and  great  credit  was  given  to 
^  mventor  of  a  litter  constructed  on  these  principles,  for  the  originality  of  his  idea, 
ine  merit  of  the  inventor  was  not  lessened  by  the  fact  of  the  idea  having  been  deve- 
loped so  many  years  previously,  as  he  was  not,  of  course,  aware  of  the  existence  of 
\jOU  Cnchton  8  litter. 
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Colonel  Crichton^s  Swinging  Litter 
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Directions  for 
the  mode  of 
using  this  litter. 


imparted  to  them.  Connected  with  the  cross  pieces  of  the  upper 
frame  were  four  iron  hooks  from  which  the  cot,  in  which  the 
patient  had  to  He,  was  suspended.  The  cot  consisted  of  sack- 
ing attached  to  a  light  wooden  frame,  opened  out  by  being 
stretched  upon  five  cross-bars  of  wood,  and  was  somewhat  less  in 
length  as  well  as  width  than  the  frame  just  described.  Ropes* 
were  attached  to  the  ends  of  the  cot  of  a  convenient  length  for 
connecting  them  with  the  hooks  on  the  upper  portion  of  the  outer 
frame.  The  whole  machine  was  protected  from  rain  by  a  cover 
supported  on  four  hoops,  which  were  fixed  to  the  upper  part  of 
the  frame.  The  elasticity  of  the  frame  was  brought  into  action 
■by  the  weight  of  the  patient  directly  he  was  placed  in  the  canvas 
cot,  and  this  elasticity,  combined  with  the  swinging  of  the  litter 
under  the  movements  of  the  bearers  in  carrying  it,  prevented  any 
concussions  that  might  accidentally  occur,  from  doing  harm  to  the 
patient  lying  inside. 

The  directions  given  by  Colonel  Crichton  for  placing  a  sick  or 
wounded  person  in  the  conveyance  were  the  following : — The  cot 
•part  was  to  be  first  laid  on  the  grormd  by  itself,  and  then  the  sick 
or  wounded  person  to  be  lifted  into  it.  As  soon  as  the  patient 
was  settled,  the  frame  was  to  be  lifted  over  the  cot,  the  ropes  of 
the  latter  were  to  be  hooked  up,  and  then  the  frame,  with  its  sus- 
pended litter,  was  ready  to  be  carried  away  by  two  or  four  bearers 
to  a  cart  or  baggage  wagon  for  removal.  If  more  convenient,  two 
hammocks  for  two  patients  might  be  substituted  for  the  single 
cot  within  the  frame. 

The  following  sketch,  which  is  copied  from  Colonel  Crichton's 
description  of  his  contrivance  in  the  Edinburgh  Medical  Journal, 
will  explain  at  a  glance  the  manner  in  which  the  communication 
of  sudden  shocks  or  jolting  to  the  patient  were  sought  to  be 
avoided  by  the  swinging  and  elastic  connexions  above  referred  to. 


Sommier-bran- 
card. 


Fig.  LXXV. — Col.  Crichton's  Swinging  Car.  a  a  a.  LoAver  frame,  b  b  b  b.  Handles. 
c  c  c  c.  Upper  elastic  frame,  d  d.  Pillars  supporting  the  upper  frame,  e  e.  The 
cot.  g  g.  Four  iron  hooks  from  which  the  cot  is  suspended,  ffff.  Four  hoops 
for  supporting  a  cover. 

Sommier-hrancard. — This  conveyance  consists  simply,  as  shown 
in  the  following  sketch,  of  a  stretcher  suspended  by  elastic  bands 

*  The  ropes  here  mentioned  have  heen  represented  as  chains  in  the  drawing  of  Col. 
Crichton's  swinging  car.  The  fore-shortening  causes  also  an  inadequate  idea  of  the 
length  of  the  conveyance  to  be  given,  but  the  measui-ements  are  stated  in  the  text 
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from  two  poles.  The  stretcher  is  fitted  with  a  support  for  the  Ciiat^V. 
head,  which  can  be  raised  or  lowered  at  pleasure,  but  this  is  no 
essential  part  of  the  conveyance.  The  peculiar  qualities  of  this 
form  of  stretcher  depend  upon,  firstly,  its  swinging  horizontally 
from  two  independent  poles,  instead  of  being  carried  directly  by 
its  own  side  poles ;  and,  secondly,  upon  its  being  endowed  with 
considerable  capacity  of  yielding  with  facility  to  pressure  made 
in  a  vertical  direction,  owing  partly  to  the  elastic  qualities  of  the 
bands  Avithin  which  the  stretcher  is  sustained,  and  partly  to  the 
elasticity  of  the  poles  to  which  the  ends  of  the  bands  are  fixed. 
Under  these  circumstances  it  is  obvious  that  neither  the  ordinary 
movements  of  the  bearers,  nor  the  accident  of  an  awkward  step 
or  stumble  on  the  part  of  any  one  of  them,  would  be  likely  to  com- 
municate an  abrupt  shock  to  the  patient,  but  that  the  recoil  would 
be  evenly  distributed  and  gradually  dissipated  over  the  whole  con- 
veyance. A  cover  thrown  over  the  two  poles  serves  to  protect 
the  patient  from  inclement  weather.  Such  a  conveyance  could 
only  be  carried  by  being  supported  on  the  shoulders  of  the  bearers 
without  striking  the  ground,  and  so  far  it  more  nearly  approaches 
the  character  of  a  dhooley  or  jhampan  than  the  swinging  con- 
veyance of  Colonel  Crichton  last  described. 


Fig.  LXXVI.-The  Sommier-brancard  or  swinging  stretcher.    The  stretcher  is 
suspended  by  elastic  bands  from  two  poles. 

Swinging  litters  are  sometimes  suspended  from  the  roofs  of  carts  Stretchers  slung 
and  wagons.  One  of  the  forms  of  carts  which  accompanied  the  ^thin  cai-ts 
troops  for  service  in  the  early  part  of  the  Crimean  war,  viz.,  that  wagons, 
designed  by  the  late  Mr.  Guthrie,  had  a  stretcher  within  the  cart 
slung  from  the  top.  It  was  intended  for  a  severely  wounded  man. 
As  the  cart  itself  was  supported  on  strong  springs,  and  horizontal 
movement  was  permitted  to  the  suspended  stretcher  itself,  it  is 
obvious  that  to  a  certain  extent  it  possessed  the  qualities  of  the 
sommier-brancard  just  described,  although  deriving  its  quality  of 
springiness  from  different  mechanical  adaptations.  Having  only 
two  fixed  points  of  support,  however,  this  stretcher  more  closely 
resembled  an  ordinary  swinging  cot  on  board  ship,  or  one  of  the 
muncheel  order  of  conveyances  already  described.  Swinging 
litters  have  been  on  several  occasions  applied  to  the  interior  of 
ambulance  carts  and  wagons,  but  they  have  never  yet  met  with 
success.  The  motion  has  been  objectionable  as  regards  the  patient 
supported,  and  the  position  of  the  weight  has  tended  to  throw  the 
centre  of  gravity  beyond  the  limits  of  the  wheels  when  the  vehicle 
has  had  to  pass  over  uneven  roads.  Their  employment  is  still 
advocated,  however,  by  some  inventors. 
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CLASS  II.— CONVEYANCES  WHEELED  BY  MEN.* 


Chap.  V. 


Wheeled 
stretcliers  only 
recently  intro- 
duced. 


Objects  aimed 
at  by  their 
use. 


Geneeal  Observations. 

Conveyances  intended  to  be  wheeled  by  men,  known  under 
the  name  of  wheeled  stretchers,  wheel-barrows,  or  hand-wheel 
litters,  form  a  class  of  conveyances  which  has  seldom  been  had 
recourse  to  for  the  systematic  remova,!  of  sick  and  wounded  of 
armies  in  time  of  war.  The  advantages  of  wheeled  carriages 
moved  by  hand-labour  for  field  service  have  not  unfrequently 
been  discussed  of  late  years,  but  they  have  been  very  differently 
estimated ;  by  some  they  have  been  condemned  as  fanciful  and 
unpractical,  while  by  others  they  have  been  strongly  advocated 
as  a  serviceable  and  economical  form  of  sick  transport.  These 
opinions  have,  however,  been  put  forward  without  much  expe- 
rience of  their  qualities  or  suitableness  for  use  in  campaigning. 
Vehicles  of  this  kind  have  been  used  from  time  to  time  under 
casual  circumstances  where  other  transport  was  not  available,  or 
where  they  formed  an  ordinary  method  of  carriage  of  the  country, 
owing  to  local  peculiarities  of  ground ;  they  have  been  even  con- 
structed and  despatched  for  use  in  the  field  on  a  special  service 
in  which  the  British  Army  was  engaged,  viz.,  in  1860  ;  but  it 
has  only  been  very  lately,  during  the  late  Schleswig-Holstein 
war  of  1864,  and  the  war  in  Germany  of  1866,  that  hand-wheel 
carriages,  specially  constructed  for  carrying  wounded,  have  been 
practically  tested  in  active  warfare.  The  experience  gained  in 
these  latter  campaigns  has  led  to  the  exj)ression  of  some  very 
strong  opinions  in  favour  of  these  particular  carriages  by  eminent 
surgeons,  who  regard  their  introduction  as  likely  to  form  a  new 
era  in  the  arrangements  of  ambulance  transport. 

The  principal  objects  intended  to  be  obtained  by  the  construc- 
tion of  these  hand-wheel  litters  are : — First,  a  more  rapid  re- 
moval of  the  wounded  from  the  scene  of  conflict  to  the  rear  than 
can  be  obtained  by  the  use  of  ordinary  stretchers ;  second,  to 
compensate  for  the  deficiency  in  the  number  of  bearers  usually 
available  for  transporting  the  wounded  by  lessening  the  fatiguing 
nature  of  the  work ;  and  third,  to  avoid  the  necessity  for  in- 
creasing the  number  of  animals  employed  in  bearing  cacolets  and 
litieres,  in  armies  where  these  form  part  of  the  materiel  used  for 
the  transport  service  of  the  field  hospitals.  They  are  not  usually 
advocated  for  adoj)tion  with  the  view  of  using  them  as  substi- 
tutes for  primary  stretchers,  but  rather  as  auxiliaries  to  them. 
Neither  are  they  designed  to  take  the  place  of  ambulance  carts  or 
wagons  on  long  journeys,  as  in  transporting  wounded  from  the 
field  hospitals  to  general  hospitals  at  a  distance  in  rear,  although 
fchey  can  be  employed  to  supplement  these  more  bulky  and  sub- 


*  The  remarks  on  some  of  the  conveyances  of  this  class  have  been  previously  pub- 
lished by  me  among  tlie  Army  Medical  iieports. 
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stantial  conveyances  when  necessary ;  but  they  are  recommended  ^Ihap.  V. 
in  preference  to  other  conveyances  for  travelling  over  the  space 
comprehended  between  the  immediate  rear  of  the  spot  where  the 
fighting  is  in  progress,  or  first  line  of  surgical  aid,  and  the  second 
line ;  or  between  the  field  of  battle  itself  after  an  action  is  over, 
when  the  surface  is  favourable  for  the  movement  of  such  vehicles, 
and  the  fii'st  and  second  lines  of  surgical  assistance.  It  is  also 
believed  that,  when  an  engagement  takes  place  at  no  great  dis- 
tance from  a  railway,  wheeled  stretchers  form  the  most  easy 
and  expeditious  means  of  transferring  the  wounded,  after  their 
wounds  have  been  dressed,  to  the  trains  for  further  removal  to 
the  rear. 

The  first  object,  rapidity  of  removal,  is  gained  by  the  use  of  Rapid  removal 
wheels,  generally  high  wheels,  by  means  of  which  the  convey-  "pounded, 
ance  can  be  caused,  at  the  cost  of  slight  expenditure  of  labour,  to 
pass  speedily  over  rough  fields  as  well  as  over  regular  roads  ;  at 
the  same  time  that  the  whole  litter  is  made  so  light  that  if  great 
obstructions  are  met  with,  such  as  interfere  with  the  employment 
of  the  wheels,  it  can  then  be  readily  carried  by  a  couple  of  bearers 
over  them. 

The  second  object  is  also  gained  by  the  wheeled  construction  of  To  meet  the 
the  litter.  Experience  has  always  shown,  in  cases  of  engage-  ^g^'^.*^!'^^ 
ments  attended  with  many  wounded,  that  the  number  of  bearers 
falls  far  short  of  the  number  required  for  the  regular  and  rapid 
removal  of  the  sufferers.  This  deficiency  is  made  the  more  mani- 
fest by  the  length  of  time  occupied  by  the  bearers  in  the  removal 
of  a  single  man  on  a  stretcher,  if  the  distance  from  the  first  to 
the  second  line  of  surgical  assistance  be  considerable.  Under 
these  circumstances  the  two  bearers,  especially  if  the  wounded 
soldier  whom  they  are  carrying  is  heavy,  have  either  to  halt  and 
deposit  the  stretcher  on  the  ground  while  they  temporarily  rest 
themselves,  or  have  to  be  relieved  for  a  certain  distance  by  two 
other  bearers.  The  fatigue  of  the  usual  limited  number  of 
bearers  is  also  increased  by  the  continuous  nature  of  their  work ; 
by  repeated  journeys  for  transporting  the  wounded  between  the . 
field  and  the  field-dressing  stations  without  intermission,  since 
so  long  as  any  wounded  remain  on  the  ground  they  cannot  be 
allowed  to  stop  from  their  duties  for  repose.  The  plan  of  the 
hand-wheel  litter  obviates  in  a  great  degree  these  sources  of 
fatigue,  by  the  weight  of  the  conveyance  being  transmitted 
through  the  medium  of  the  wheels  to  the  surface  of  the  ground 
instead  of  through  the  medium  of  the  bearers  ;  and,  at  the  same 
time,  by  the  circumstance  that  the  slight  efibrt  which  is  required 
to  set  it  in  motion  on  ordinary  ground  can  be  varied,  either  by 
the  act  of  pushing  or  by  that  of  drawing  the  machine.  One 
attendant  is  suJBBcient  for  the  transportation  of  a  patient  lying  on 
a  well-made  wheeled  litter  if  the  ground  be  favourable ;  and  the 
rapidity  with  which  it  can  be  made  to  perform  the  transport 
from  the  dressing-station,  or  from  the  field  of  action  itself,  to  the 
ambulance  is  still  further  calculated  to  lessen  the  evils  arising  fi-om 
a  deficiency  in  the  number  of  hospital  bearers,  by  the  quickness 
of  its  return  for  the  removal  of  other  wounded  who  are  requiring 
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CiiAp.  V.     assistance.  It  has  been  calculated  that  one  bearer  with  a  wheeled 
stretcher  can  do  as  much  work  as  four  bearers  with  ordinary 
stretchers  in  a  given  time,  thus  effecting  an  economy  of  seventy- 
five  per  cent,  in  attendants. 
To  act  as  sub-      The  third  object  is  also  important.    The  disadvantages  attend- 
muleTrans-  ^^^^  Collection  of  a  large  number  of  transport  animals  are 

port.  sufficiently  obvious,  not  only  as  regards  their  fir.st  cost,  the  rations 

consumed  by  them,  and  the  attendants  required  for  their  constant 
care,  but  also  on  account  of  the  unhygienic  conditions  which  they 
tend  to  promote  when  they  are  placed  among  bodies  of  troops. 
If,  therefore,  a  litter  can  be  fashioned  calculated  to  lessen  tlie 
necessity  for  employing  a  large  number  of  transport  animals,  and 
there  be  no  important  objections  to  it  in  other  respects,  an  un- 
doubted improvement  will  be  effected  in  the  system  of  ambu- 
lance transport.  Two  bearers  with  two  wheeled  stretchers  are 
able  to  do  the  work  of  a  mule  and  its  conductor  with  a  pair  of 
litters,  with  more  ease  and  safety  to  the  patients  and  with 
more  speed.  Neither  wheeled  litters  nor  conveyances  borne 
by  animals  are  suitable  means  for  being  brought  among  the 
ranks  of  fighting  men  while  an  action  is  going  on ;  under 
such  circumstances  they  can  only  be  brought  to  convenient 
places  in  the  neighbourhood,  and  from  thence  assist  in  the  re- 
moval of  the  wounded.  The  two  classes  of  conveyance  are  so  far 
analogous.  They  can  each  also  be  employed  in  clearing'a  field 
of  action  after  the  fighting  is  over,  and  can  each  travel  over  farther 
distances  than  bearers  could  march  with  wounded  men,  due 
regard  being  given  to  efficiency  and  economy.  The  essential 
difierence  in  quality  between  them  is  that  the  application  of 
wheels  to  litters  limits  to  a  certain  extent  the  kind  of  ground  on 
which  they  can  be  employed,  whereas  the  use  of  mule  litters  is 
not  subjected  to  such  restrictions.  Mules  are  capable  of  service 
in  rugged  and  mountainous  places  where  no  wheeled  conveyances 
could  be  used. 

Section  I.— Description  of  Paeticulah  Forms  of  Hand- 
wheel  Litters. 

Before  describing  the  particular  hand-wheel  litters  used  during 
recent  campaigns  on  the  Continent,  it  will  be  useful  to  refer  to  the 
several  examples  of  this  class  of  conveyances  which  have  either 
been  used  or  proposed  for  use  at  previous  periods.  I  will  refer 
to  thecn  in  the  order  in  which  they  have  been  successively 
brought  to  notice. 

Bautzen  wheel-  Bautzen  wheel-harrows  (hrouettes).—BfivoTi  Larrey  mentions 
barrows.  in  his  account  of  the  Eussian  campaign,*  that  after  the  battle  of 
Bautzen,  in  Saxony,  which  was  fought  in  the  summer  of  1813, 
two-thirds  of  the  wounded  were  transported  to  Dresden  by  the 
inhabitants,  at  his  suggestion  and  advice,  in  a  very  convenient 
kind  of  wheel-barrow  which  was  in  general  use  m  that  country 


*  M(5moires  de  Chirurgie  Militaire  et  Carapagnes  du  Barou  D.  J.  Larrey,  Paris, 
1817,  torn.  iv.  p.  168. 
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for  cari'viug  provisions,  and  merchandise.  Every  private  person  Chap.  V. 
had  several  of  these  vehicles.  All  the  road  from  Bautzen  to 
Dresden,  distant  about  thirty  miles,  had  more  or  less  incHnation, 
so  that  the  movement  of  these  barrows  met  with  no  obstacle  in 
the  way.  JBaron  Larrey  relates  that  he  had  seen  as  many  as 
one  hundred  and  fifty  filing  along  the  road,  one  after  another  ;  and 
that,  from  observation  of  them,  he  was  convinced  no  kind  of 
transport  could  be  more  favourable  or  more  expeditious  for  the 
country.  I  am  informed  that  these  barrows,  which  are  in  general 
use  in  the  south  of  Germany,  are  usually  so  curved  and  inclined 
that  a  person  lying  upon  one  of  them  would  find  his  position 
verv  much  more  easy  than  he  would  upon  another  of  which  the 
floor  is  straight,  such  as  the  floor  of  an  English  wheel-barrow, 
which  requires  to  be  tilted  up  considerably  when  put  in  motion. 
They  are  lower,  and  are  also  much  longer  than  these  latter 
barrows,  being  readily  able  to  sustain  a  person  lying  at  full 
length,  with  the  head  and  shoulders  slightly  raised.  There  is 
only  one  wheel,  but  this  is  broad,  and  from  the  general  width 
and  construction  of  the  barrow,  together  with  the  aid  of  two 
short  supports  near  the  forepart  of  the  conveyance,  they  are  with 
difficulty  overturned.  It  is,  moreover,  a  light  vehicle,  and  is  not 
fitted  with  sides  above  the  shafts,  so  that  wounded  or  weak  per- 
sons can  be  readily  laid  upon  or  removed  from  it.  It  is  fre- 
quently in  use  in  this  part  of  Germany  for  the  removal  of  persons 
who  have  met  with  accidents  in  civil  life. 

Evans'  hand-wheel  litter. — During  the  period  of  the  Crimean  Evans'  hand- 
war,  in  February  1855,  a  surgeon  in  practice  in  London,  Mr.  G.  heel  Utter. 
Evans,  published  an  account  of  a  hand- wheel  litter  which  he  had 
caused  to  be  constructed  as  a  subsidiary  appliance,  or  addition, 
to  the  ordinary  means  for  the  conveyance  of  wounded  from  a 
field  of  battle.  It  was  designed  so  as  to  be  capable  of  carrying 
either  one  or  two  wounded  men,  one  being  in  a  recumbent,  the 
other  in  a  sitting  position,  and  could  be  Avheeled  by  one  or  car- 
ried by  two  bearers,  according  to  circumstances.  The  drawing 
will  sufficiently  explain  the  nature  "of  its  construction  without 
further  description.* 

This  conveyance  was  planned,  according  to  its  designer,  to  its  alleged 
combine  the  following  advantages : —  advantages. 

(a.)  Where  the  ground  is  favourable  two  wounded  men,  with 
their  arras,  can  be  removed  on  it  by  one  man. 

(6.)  Where  the  ground  is  too  rough  for  the  wheels  to  be  used 
it  can  be  carried  so  loaded  by  two  men  as  an  ordinary  litter. 

(c.)  The  back  can  be  raised  or  lowered,  to  give  th<5  recumbent 
patient  whatever  degree  of  inclination  the  nature  of  his  wound 
makes  desirable. 

{d.)  The  back  at  the  same  time  forms  a  commodious  canteen, 
under  lock  and  key,  for  the  following  important  medical  and 
surgical  necessaries:  canteen  of  water,  canteen  of  brandy,  a 
drinking  cup,  field  tourniquets,  lint  and  tow,  plaister  and  ban- 


*  The  original  litter  made  after  the  designs  of  Mr.  Evans  is  now  in  the  Museum 
of  Mil.  Surg,  at  Netley.    Spec.  No.  1,261. 
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Chap^V.  dages,  sponges,  set  of  metal  splints,  paddings  and  tapes,  a  hand 
Alleged  advan-  l^^^^ei'iij  Can  of  oil  and  cotton,  &c.,  and  lucifer  matches.  In 
tages  of  Evans'  addition  one  or  more  pairs  of  crutches  can  be  slung  underneath 
hand-wheel      the  litter. 

(e.)  The  litter  can  also  be  used  in  the  field  as  an  operating 
table ;  and  the  chair,  removed  from  the  litter,  can  be  used  for 
operations  in  the  upper  extremities. 

(/.)  After  the  wounded  are  removed  these  litters  can  be  use- 
fully employed  in  collecting  muskets,  accoutrements,  &c.  scattered 
about  the  field. 

{g)  The  wheels  being  removed,  this  litter  forms  an  excellent 
bedstead  for  the  hospital ;  where  the  chair  will  be  scarcely  less 
useful  to  the  wounded. 

Qi^  Any  number  of  them  attached  to  a  regiment  can  be  made 
most  useful,  when  not  needed  for  field  or  hospital  purposes,  in 
removing  provisions,  stores,  clean  or  foul  linen,  from  one  point  to 
another. 

(i)  The  litter  can  be  made  with  shafts  sufficiently  long  to 
admit  of  a  mule  drawing  it,  either  with  wounded  on  it  or  loaded 
with  five  or  six  cwt.  of  stores ;  or  so  loaded  it  can  be  attached  to 
the  rear  of  a  baggage  wagon  on  a  line  of  march. 

(/c)  Though  weighing,  with  its  wheels  and  springs,  only  about 
80  lbs.,  this  litter  is  nevertheless  remarkably  strong  in  its  con- 
struction ;  and  by  simply  unscrewing  the  springs  and  wheels  it 
becomes  capable  of  easy  and  close  stowage  on  board  ship,  and  is 
as  promptly  put  together  again  immediately  it  is  landed. 
Evans' litter        In  April  1855  the  litter  thus  described  was  examined  by  a 
not  approved    Board  of  Armv  Medical  Officers  in  London.    Their  report  was 
tion.  unfavourable  to  its  introduction  into  the  militaiy  service.  The 

weight  was  considered  to  be  too  great  for  the  conveyance  to  be 
conveniently  drawn  by  manual  labour  notwithstanding  the  aid 
of  its  wheels,  or  to  be  carried,  when  divested  of  them,  in  the 
way  that  the  ordinary  stretcher  is  carried. 
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Ordnance  ambulance  barroivs.-In  October  1856  two  forms  of  CiupJ. 
ambulance  barrows,  one  barrow  having  only  one  wheel  tbe  other  ^^^^^^^ 
beino-  two-wheeled,  were  sent  from  the  Wai'  Department  for  ^^l,^,^ee 
examination  and  report  by  a  Committee  of  Military  Medical  barrows. 
Officers    I  have  not  met  with  an  account  of  the  particular  con- 
struction of  these  baiTOWs,  but  neither  of  them  were  approved  of 
for  field  purposes.    The  special  reasons  for  which  the  conveyances 
were  condemned  by  the  Committee  are  not  stated  m  their  pro- 
ceedings, but  the  general  principles  of  all  such  conveyances  were 
disapp?oved  of  by  these  officers,  so  that  they  were  induced  to 
remark  that  "no  hand  carriage  with  wheels  is  adapted  to  held 


service." 


China  ambulance  barroivs.-ln  the  year  1860  a  considerable  ^^^J^^^^ 
number  of  ambulance  barrows  with  two  wheels  were  despatched  ^^^f^,^™^ 
from  this  country  to  assist  in  meeting  the  requirements  ot  the  igeo. 
British  forces  then  assembling  in  China.    These  conveyances 
have  been  since  generally  spoken  of  as  "  China  barrows."  Wheii, 
in  consequence  of  the  disastrous  affair  which  occurred  at  the 
mouth  of  the  Peiho  river  in  the  summer  of  1859,  it  was  deter- 
mined to  force  a  way  to  Pekin,  it  was  found  that  the  nature  of 
the  country,  and  the  means  of  transport  that  could  be  obtained 
on  the  route  from  the  place  of  landing  to  the  Chinese  capital, 
could  not  be  ascertained  with  any  degree  of  certainty.    The  Origin  of  these 
immense  distance  of  the  scene  of  hostilities  from  England  pre-  conyeyances. 
eluded  many  arrangements  being  made  which  might  otherwise 
have  been  resorted  to.    The  state  of  the  roads  that  would  have 
to  be  travelled  over  was  unknown,  and  it  seemed  not  impossible 
that  all  the  ordinary  transport  animals  of  the  country  would  be 
removed  by  the  Chinese.    It  was  determined,  therefore,  to  send 
means  of  sick-carriage  adapted  for  meeting  every  kind  of  emer- 
gency. Improved  ambulance  carts,  as  well  as  litieres  and  cacolets, 
were  provided  in  case  horse  or  mule  labour  might  prove  to  be 
available;  in  addition  to  the  ordinary  stretchers,  dhoolies  were 
sent  on  from  India  for  native  bearers  ;  and  the  barrow  which  is 
now  under  consideration  was  also  forwarded,  under  the  idea  that 
it  might  be  advantageously  employed,  both  for  commissariat  and 
sick-transport  purposes,  with  the  aid  of  Chinese  labourers  col- 
lected in  the  lower  provinces.    The  extensive  and  easy  means  of 
river  carriage  which  were  found,  however,  to  exist  almost  up  to 
the  waUs  of  Pekin  obviated  the  need  of  using  these  conveyances, 
and,  among  other  circumstances,  prevented  the  opportunity  from 
being  afforded  of  testing  practically  the  utility  of  the  hand-bar- 
rows for  ambulance  transport. 

The  China  ambulance  barrow  (Fig.  No.  Lxxviii.)  has  the 
general  appearance  of  a  small  cart  open  in  front  but  closed  at  the 
sides  and  behind.  In  this  state  it  forms  a  suitable  cart  for  the 
conveyance  of  stores  or  provisions  from  the  rear  to  the  front, 
being  capable  of  being  drawn  by  a  single  man  or  small  horse 
placed  between  the  shafts. 

When  about  to  be  arranged  for  sick-transport  purposes  a  change 
in  the  arrangement  of  the  cart  has  to  be  made.    The  hind  board 
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Chap^V.  is  first  taken  out,  and  the  two  sides,  which  are  hinged,  and  of  a 
Adaptation  of  "eight  exactly  to  meet  each  other  when  lowered,  are  then  made 
the  China  bar-  to  fold  down  On  the  body  of  the  carr.  The  hind  board  is  next 
riage  of  ^^^^^^     ^^^^^       secured.    Two  iron  uprights,  each  fitted 

patient.  upper  extremity  with  a  strong  india-rubber  spring  and 

broad  hook,  are  now  inserted  in  iron  collars,  one  at  each  side  near 
the  hind  part  of  the  body  of  the  cart.  The  hooks  connected  with 
the  springs  are  for  the  purpose  of  receiving  and  supporting  the 
ends  of  the  two  poles  of  a  regulation  stretcher ;  the  other  ends  of 
the  poles  of  the  stretcher  are  supported  by  two  iron  crutches 
which  are  made  to  screw  into  the  shafts  of  the  cart  near  their 
handles.  If  a  bearer  now  places  himself  between  the  shafts  he 
can  lay  hold  both  of  the  shafts  and  of  the  ends  of  the  stretcher 
poles  ;  and  when  the  shafts  are  raised  to  a  convenient  height  for 
the  man  to  draw  the  cart  the  stretcher  is  brought  into  a  horizontal 
position  clear  of  contact  with  the  wheels,  or  any  other  part  of  the 
barrow  (see  Fig.  No.  lxxix.).  The  stretcher  could  be  used 
without  the  sides  of  the  barrow  being  turned  down,  but  by  no 
means  so  conveniently,  because  when  they  are  left  upright  the 
poles  of  the  stretcher  are  brought  into  contact  with  them  owing 
to  the  movements  of  the  vehicle. 

The  transport  is  rendered  easy  to  the  patient  by  the  action  of 
the  springs  which  assist  in  supporting  the  stretcher  upon  wliich 
he  is  lying.  Kopes  are  supplied  with  means  of  hooking  them  to 
projections  from  the  axles,  for  attaching  an  additional  bearer  to 
add  to  the  traction  if  necessary,  as  in  ascending  a  steep  slope.  A 
keg  for  water  is  suspended  from  the  under  part  of  the  barrow. 
A  hood  for  protecting  a  patient  against  the  effects  of  sun  and 
rain  is  also  supplied  with  it. 

A  pattern  of  the  China  barrow,  complete  for  ambulance  pur- 
poses, including  the  stretcher,  has  been  carefully  weighed  at 
Netley.*  The  weight  was  found  to  be  234  lbs.  9  oz.  The  con- 
veyance was  never  therefore  intended  to  be  itself  carried  by  hand, 
any  more  than  the  other  patterns  were  which  have  been  previously 
described. 


Kg.  LXXVIII. — Ambulance  Barrow  (China  pattern),  arranged  as  a  Commissariat 

Store  Cart. 


*  Spec.  No.  1,345a  in  the  Mil.  Surg.  Museum. 


N'eiiddrjWs  Iland-ivheeL  Litter. 
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Fig.  LXXIX.    Ambulance  Barrow  (China  pattern),  with  the  Stretcher  ready  for  carrying  a 

Patient,  but  without  the  Hood. 


Fig.  LXXX.    Side  Elevation  of  Ambulance  BaiTow  (China  pattern),  with  Measurements. 

Neudorfer'a  Hand-wheel  Litter. — Early  in  the  year  1864,  Neudorfer's 
before  the  war  with  Denmark  commenced,  Dr.  J.  Neudorfer,  an  hand-wheel 
Austrian  military  surgeon,  and  Professor  of  Surgery  in  the 
University  of  Prague,  published  the  first  part  of  a  handbook  on 
military  surgery.*    Dr.  Neudorfer  had  acted  as  Principal  Medical 


*  "  Ilandbuch  der  Kriegs-Chirurgie,  ein  Vade-Mecimi  fiir  Feldiirzte,  nach  eigenen 
Erfahrungen  bearbeitet,"  von  Dr.  J.  Neudorfer,  etc.,  etc.,  Erste  Hiilfte.  Leipzig, 
1864. 
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CiiAT.  V.  Officer  of  the  ambulance  of  the  8th  Corps  d'Ai-mde  of  Austrian 
Dr.N^rfer's  ^"^.^^^^'^J  during  the  Italian  campaign  of  1859,  and  at  the  close 
views  regarding  war  had  been  placed  in  charge  of  a  division  of  the  military 

sick-transport  hospital  at  Verona.  He  had  thus  been  able  to  gain  considerable 
fidd  servS!^""^  experience  in  all  matters  relating  to  wounded  in  tune  of  war. 

Dr.  Neudorfer,  from  this  experience,  was  led  to  object  to  all  the 
existing  forms  of  litters,  both  to  those  borne  by  bearers,  and  to 
those  on  the  backs  of  animals,  as  well  as  to  all  the  ordinary 
forms  of  ambulance  wagons.  He  defined  the  following  to  be  the 
requ:isites  for  a  sick- transport  veliiclcj  suitable  for  field  purposes : — 
1st.  That  it  should  not  require  to  be  drawn,  or  to  be  carried  by 
any  animal.  2nd.  That  it  should  be  capable  of  being  managed 
and  drawn  by  one  man.  3rd.  That  it  should  be  as  competent  to 
travel  over  fields  and  rough  places  as  over  regularly  made  roads. 
And  4th.  That  it  should  be  strong,  light,  durable,  cheap,  and 
portable.  These  conditions,  he  thought,  would  be  fulfilled  by  a 
litter,  or  stretcher,  placed  on  a  two- wheeled  frame  or  car  of  iron, 
very  light,  and  with  large  wheels. 

Carriages  on  the  principles  thus  enunciated  by  Dr.  Neudorfer 
were  constructed  by  Messrs.  Fischer  of  Heidelberg.  These  con- 
veyances were  made  with  a  view  to  their  being  capable  of 
transporting  either  one  wounded  soldier,  or,  if  needed,  two  at  the 
same  time. 


Construction  of     The  following  is  a  short  description  of  one  of  these  litters : — 

Neudo-'"-'-  ^  ^ 

litters. 


Neudorfer  s      rpj^^         wheels  are  each  about  four  feet  in  diameter.  The 


framework,  which  is  supported  on  springs  between  the  wheels, 
admits  of  adjustment,  so  that  when  only  one  wounded  person 
is  carried,  he  can  be  placed  in  any  desired  position,  recumbent, 
sitting,  or  half  sitting,  and  half  reclining.  When  two  patients 
are  carried  they  sit  or  half  recline  back  to  back.  Beneath  the 
litter  there  is  a  netting,  within  which  a  knapsack  or  surgical 
materials  can  be  carried,  and  means  are  also  provided  for  carrying 
one  or  two  muskets.  In  Dr.  Neudbrfer's  hand-wheel  litter  the 
stretcher  or  canvas  frame  upon  which  the  patient  rests  is 
removed  from  the  machine  and  laid  on  the  ground  when  a 
patient  is  about  to  be  placed  upon  it,  and  it  is  said  that  the 
stretcher  can  be  readily  replaced  in  its  former  position  with  the 
patient  upon  it.  The  conveyance  can  be  taken  to  pieces  for 
packing,  and  by  the  stretcher  portions  being  folded  up  and 
placed  between  the  two  wheels,  which  are  then  brought  near  to 
each  other,  the  whole  machine  can  be  reduced  to  occupy  a  space 
having  its  sides  equal  in,  length  to  the  circumference  of  the 
wheels  by  seven  inches  in  width.  I  am  not  aware  that  any 
conveyances  made  precisely  in  accordance  with  the  description 
above  given  have  been  actually  used  in  military  service. 

The  illustrations  numbered  Lxxxi.  and  lxxxii.  have  been 
copied  from  photographs  furnished  by  Messrs.  Fischer  of  some  of 
these  carriages  which  they  have  manufactured  in  accordance  with 
Dr.  Neudbrfer's  designs. 


Pirogoff's  Ilaiid-tuhecl  Litter. 
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Fig.  LXXXII. — Neudorfer's  Litter  folded  up  and  packed  for  carriage. 

Pirogoff's  two-wheeled  hand-litter. — This  litter  on  two  higli  Pirogoff's 
■wheels,  after  the  design  of  Dr.  N.  Pirogoff  was,  like  the  former,  "^^^^^^"i 
manufactured  by  Messrs.  Fischer  and  Co.  of  Heidelberg.  Its 
advantages  are  stated  to  be  that  a  single  bearer  can  easily 
transport  two  patients  by  its  means,  even  along  narrow  paths, 
and  that  the  litter  can  be  taken  in  pieces  for  package. 

PirogofTs  litter  so  very  closely  resembles  Neudorfer's  litter  in 
design  and  appearance,  and  in  the  manner  in  which  its  parts 
when  taken  asunder  are  placed  for  package,  that  the  illustrations 
of  the  one  will  equally  serve  to  give  a  general  idea  of  the  other. 
The  chief  difference  is  that  Pirogoff's  litter  has  no  springs,  but 
the  two  folding  stretchers  are  suspended  by  means  of  short  straps 
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IHroyoff's  Hand-wheel  Litter. 


Chap.  V.  Avith  iron  hooks  and  eyes  from  the  inner  surfaces  of  the  two 
side  i3oles.  The  stretchers  are  therefore  within  certain  hmits 
nioveable,  and  are  lower,  especially  the  one  near  the  bearer,  than 
they  are  in  Neudorfer's,  in  fact,  both  patients  when  placed  on  the 
stretchers  are  slung  within  aud  between  the  side  poles  of  the 
litter. 

Pirogoff's  litter  when  dismounted  consists  of  12  detached 
parts,  viz.,  (a)  two  wheels  and  two  screw  caps ;  (h)  two  jointed 
shafts;  (c)  one  axletree  ;  ((Z)  two  folding  stretchers  ;  (e)  one  hood; 
(/)  one  iron  screw  bolt  and  turn  screw  combined  ;  and  {g)  one 
canvas-bearing  seat.  When  placed  together  for  package  they 
occupy  a  circular  space  nearly  four  feet  in  diameter,  corresponding 
with  that  of  the  wheels,  and  about  one  foot  in  depth,  and  the 
appearance  is  very  similar  to  that  of  Neudorfer's  when  packed. 
(See  illustration.  No.  lxxxii.) 
Trials  of  The  nature,  construction,  and  dimensions  of  these  several  parts 

SteTafNetley.  ^^^7.^®  ^^"^^^  ^^^^J  described  in  the  sixth  volume  of  the  Army 
*  Medical  Eeports,  and  there  seems  to  be  no  advantage  in  repeating 
them  here.  But  as  very  careful  trials  were  made  with  Pirogoff's 
litter  at  Netley,  and  as  several  of  the  results  of  these  trials  will 
probably  be  found  equally  applicable  to  all  litters  similarly 
designed  to  carry  two  patients  and  to  be  wheeled  by  one  bearer, 
rendering  them  unsuited  for  military  service,  it  will  obviously 
be  useful  for  the  purpose  of  this  work  to  mention  these  experi- 
ments rather  fully.  The  litter  was  tested  on  paved  ground,  on 
newly  gravelled  ground,  and  on  very  rough  and  uneven  ground. 
The  following  points  were  particularly  inquired  into : — 

1.  Convenience  with  regard  to  lifting  patients  from  the  ground 
and  carrying  them  on  the  canvas-bearing  seat  preparatory  to 
their  being  placed  upon  the  litter.  • 

2.  Convenience  with  regard  to  placing  patients  upon  the 
folding  stretchers. 

3.  Convenience  as  regards  movement  of  the  carriage,  either  by 
draft  or  pushing,  by  one  man,  with  two  patients  reclining  upon 
the  litter. 

4.  Convenience  as  regards  movement  by  one  man  when  only 
one  patient  is  carried. 

5.  Convenience  as  regards  movement  of  the  carriage  by  two 
men  when  two  patients  are  carried. 

6.  Effects  as  regards  concussion  of  the  patients  from  the 
substitution  of  the  system  of  slinging  the  folding  litters  instead 
of  placing  them  on  springs. 

7.  Amount  of  protection  afforded  by  the  hood. 

Results  of  the  The  following  were  the  results  of  the  inquiries  above 
trials  at  Netley.  mentioned  :— 

1.  The  bearing  seat,  simple  as  it  is,  was  found  to  answer  its 
purpose  exceedingly  well.  There  was  no  difficulty  in  slipping  it 
under  a  man  lying  or  sitting  on  the  ground,  and  when  once 
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slipped  beneath  him,  the  man  was  easily  raised  into  a  sitting  CirAv.  V. 
position,  and  so  carried  by  two  bearers.^  _ 

2  Althouf^h  the  practicability  of  placnig  the  patients  irom 
the  bearing  seats  upon  the  folding  stretchers  was  established,  at  • 
the  same  l-ime  it  was  apparent  that  care  and  practice  were 
required  to  accomplish  this  with  ease  and  celerity. 

Owing  to  the  suspension  of  the  stretchers  within  and  below 
the  levef  of  the  shafts,  it  was  found  advisable,  with  regard  to  the 
foremost  stretcher,  to  open  the  cross-piece  in  front  of  it,  m  order 
that  the  patient  might  be  carried  between  the  shafts  and  lowered 
down  upon  the  folding  stretcher.  This  plan  obviated  the  necessity 
of  lifting  him  over  the  shafts  for  the  purpose  of  placing  him  on 
the  stretcher,  a  proceeding  which  on  trial  was  found  extremely 
troublesome  and  inconvenient.f 

With  reference  to  the  rear  stretcher,  no  cross-piece  being 
attached  to  it,  and  the  shafts  being  shorter  than  the  stretcher 
itself,  no  inconvenience  was  experienced  in  placing  the  patient 
on  it. 

As  there  are  no  upright  supports  or  other  means  of  sustaining 
the  shafts  in  a  horizontal  position,  the  necessity  arises  for  their 
being  securely  held  by  a  third  attendant,  while  the  two  bearers 
are  engaged  in  placing  a  patient  on  one  of  the  litters.  Likewise, 
if  the  same  two  bearers  who  brought  the  first  patient  have  to 
return  to  fetch  the  second  patient,  the  carriage  must  equally 
be  held  in  the  interval  in  a  horizontal  position  by  a  third 
attendant. 

The  bearing  seat  on  which  the  patient  has  been  carried 
remains  under  him  after  he  has  been  placed  on  the  folding 
stretcher ;  it  is,  therefore,  available  for  lifting  him  again  off  the 
carriage,  and  the  two  bearing  seats  will  accordingly  never  be 
completely  separated  from  the  carriage  to  which  they  belong. 

3.  Two  patients  having  been  placed  into  the  litter  to  be 
conveyed,  either  by  draught  or  pushing  by  one  man,  it  was 
found  that — 

(a.)  There  was  no  difficulty  in  wheeling  the  carriage  along  on  a 
pavement ; 

(6.)  On  a  newly  gravelled  road,  although  on  a  level,  it  was  very 
difficult  to  move  the  carriage,  either  by  drawing  or  pushing,  and 
an  amount  of  exertion  was  necessary  sufficient  to  quickly  fatigue 
a  strong  man  ; 

(c.)  On  rough  and  broken  ground,  but  sufficiently  hard  to 
prevent  the  wheels  from  cutting  into  it,  it  was  found  scarcely 
possible  to  wheel  the  carriage  even  for  a  very  short  distance. 


*  Por  a  description  of  this  bearing  seat,  see  p.  111. 

t  Pirogoff's  litter  was  tried  at  the  International  Conferences  of  the  Socidtes  de 
Secours  aux  Blesses  Militaires  at  Paris,  in  May  1867,  and  was  chiefly  objected  to  on 
account  of  the  great  difficulty  of  placing  patients  upon,  and  taking  them  off  it.  Bnt 
the  trial  committee  do  not  appear  to  have  used  the  bearing-scats  intended  to  be  em- 
ployed with  it.  They  also  objected  to  the  absence  of  feet  to  the  litter,  and  of  means 
for  protecting  the  arms  of  patients  against  the  action  of  the  wheels. 
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CiiAP^v;  4.  When  only  one  patient  was  occupying  the  litter,  and  one 
Eesuits  of  "^as  employed  to  wheel  it,  considerable  exertion  was  found 

ti-ials  made  at    to  be  requisite  to  move  the  conveyance. 

foff-fXeled'  ^'^^       ^^^^^  appreciable  difference  in  the  amount  of 

litter.  exertion  demanded  and  difficulty  experienced  whichever  of  the 

two  folding  stretchers,  the  front  or  rear  one,  was  selected  to  place 
the  patient  upon. 

When  the  patient  was  put  into  the  front  stretcher,  his  weight 
came  to  lie  between  the  fulcrum,  or  axle,  and  the  sustaining- 
power,  or  bearer,  and  was,  moreover,  not  balanced  by  any  counter^ 
weight  on  the  rear  stretcher.  The  bearer  had,  therefore,  to 
exert  himself  to  sustain  the  carriage  in  order  to  keep  the  patient 
in  proper  position,  in  addition  to  the  expense  of  power  necessary 
to  wheel  the  carriage. 

On  placing  the  patient  upon  the  rear-stretcher,  although  the 
weight  was  more  favourably  situated  with  regard  to  the  bearer 
in  front,  yet  still  a  good  deal  of  exertion  was  found  necessary  to 
maintain  the  equilibrium,  and  to  press  down  the  handle  so  as  to 
keep  the  shafts  in  a  horizontal  position,  independent  of  the  exer- 
tion requisite  to  move  the  vehicle.  Irregularities  of  the  ground 
moreover,  were  found  to  cause  sudden  violent  jerking  of  the 
handle  upwards,  and,  under  these  circumstances,  the  bearer  had 
to  take  special  care  to  prevent  the  remote  end,  where  the  patient 
lay,  from  touching  the  ground. 

On  the  whole,  there  appeared  to  be  nearly  as  much  difficulty 
for  one  bearer  to  wheel  the  carriage  with  only  one  patient  in  it, 
as  with  two,  the  advantage  afforded  by  the  establishment  of  an 
equilibrium  in  the  latter  case  being  so  considerable. 

5.  When  two  bearers  were  employed  to  wheel  the  carriage  " 
with  two  patients  upon  it,  no  practicable  difficulty  was  found  on 
any  of  the  kinds  of  ground  before  mentioned. 

6.  The  position  of  the  patient  in  each  stretcher  was  found  to 
be  sufficiently  easy  and  secure,  and  the  amount  of  concussion 
over  any  kind  of  ground  moderate.  Caution  was  necessary  to 
slacken  the  pace  and  movement,  when  the  vehicle  was  pushed  or 
drawn  over  very  rough  ground,  both  to  avoid  sudden  jerks  in 
the  hanging  litters,  and  to  prevent  the  arms  or  sides  of  the 
patients  from  coming  into  collision  with  the  shafts.  Their  legs 
and  feet  were  sufficiently  protected  against  injury  by  being 
fastened  within  the  belts  provided  for  this  purpose. 

7.  The  hood  was  found  to  be  inconvenient  when  not  expanded, 
from  not  being  provided  with  means  of  maintaining  itself  in  an 
upright  position.  It  was  liable  to  fall  down  on  either  side  so  as 
to  annoy  the  patients.  It  was  also  evident  that  the  hood  would 
have  chiefly  to  be  carried  folded  up,  as  the  patients,  under 
ordinary  circumstances,  would  rather  suffer  slight  inconvenience 
from  weather  than  undergo  the  exclusion  of  view  and  lessened 
freedom  of  breathing  caused  by  having  their  faces  completely 
enveloped  by  it.  The  hood  would  only  be  of  use  in  heavy  rain 
or  under  a  very  scorching  sun,  while  it  offers  no  protection  against 
the  dust  which  may  rise  from  the  ground  over  which  the  con- 
veyance is  wlieelod. 
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The  results  of  the  experiments  under  these  several  heads  Chap.  V. 
naving  thus  been  noticed,   the   following  remarks   suggest  conclusions 

themselves  ■  ■  arrived  at  re- 

(a.)  On  a  comparison  of  the  alleged  advantages  of  Pirogoff's  g'^^^g  J^^^";^ 
wheel-litter  with  other  wheeled  conveyances  ;  and,  fj^^g^. 

(b.)  On  the  advisabihty,  or  otherwise,  of  its  introduction 
among  the  materiel  of  ambulance  transport. 

(a.)  The  chief  advantages  of  Pirogoff's  litter,  as  compared  with 
other  wheeled  conveyances,  are  stated  to  be  : — 

(1.)  Saving  of  labour  by  its  permitting  the  carriage  of  two 
patients  by  one  man,  while  other  litters  are  only  capable  of 
carrying  one  patient  each  under  any  circumstances. 

(2.)  Its  capability  of  being  folded  up  and  packed  for  stowage, 
occupying,  as  a  package,  only  a  small  space. 

With  respect  to  these  differences  and  alleged  advantages  com- 
pai-ed  with  other  wheeled  vehicles,  the  experiments  made  here 
have  shown : — 

1st.  That  the  labour  of  wheeling  two  patients  by  one  man 
over  ordinary  ground  is  so  great  as  to  render  its  continued 
exercise  impracticable.  Pirogoff's  conveyance  does  not,  there- 
fore, possess  the  superiority  mentioned  under  the  heading  (1). 

2nd.  Pirogoff's  conveyance  professes  to  admit  of  being  packed 
up  into  a  circular  space  of  four  feet  in  diameter  by  one  foot  in 
depth ;  but  on  examination  it  was  found  that  no  means  were 
provided  of  connecting  the  several  parts  of  the  conveyance  in 
such  a  manner  as  to  keep  them  together  within  the  space 
mentioned.  The  two  wheels  are  held  together  by  the  iron 
screw  bolt,  and  the  other  parts  have  then  to  be  placed  separately 
and  loosely  in  the  interval  left  between  the  two  wheels.  It 
becomes  necessary,  therefore,  to  place  the  whole  into  a  packing- 
case,  and  to  take  steps  to  prevent  the  several  parts  from  injuring 
each  other  by  collision  among  themselves  during  the  movements 
attendant  upon  transportation.  The  packing  case  in  which  the 
conveyance  was  forwarded  from  Heidelberg,  consisted  of  a  square 
deal  box,  the  dimensions  of  which  were  4^  feet  scjuare,  by  over 
1  foot  in  depth,  and  the  weight  about  130  lbs. 

This  very  considerably  lessens  the  advantage  alleged  to  exist 
under  the  heading  (2). 

(6.)  In  considering  the  advisability  of  the  introduction  of 
Pirogoff's  hand-wheel  litter  among  the  hospital  transport  ma- 
teriel of  an  army,  the  following  points  occur  to  notice  : — 

1st.  The  want,  or  the  possession  in  only  a  very  modified 
degree,  of  the  advantages  enumerated  under  the  heads  a  (1) 
and  a  (2),  deprives  this  conveyance  of  its  special  features  of 
supposed  superiority  over  other  wheeled  conveyances  moved  by 
hand  labour. 

2nd.  Although  capable  of  being  readily  wheeled  by  two  men 
with  two  patients  upon  it,  it  is,  when  thus  employed,  less  useful 
than  other  wheel-litters  which  admit  of  the  easy  transport  of 
one  patient  by  one  bearer.  Two  patients  can  be  wheeled  on  two 
separate  litters  by  two  men,  and  there  is,  therefore,  no  saving  of 
labour  in  either  case.    Any  conveyance  in  which  tlie  patients  can 
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be  carried  in  a  fully  recumbent  position  is  preferable  to  one  only 
fitted  for  the  reception  of  certain  special  injuries.  All  cases  of 
injury,  however  severe,  and  in  whatever  part  of  the  body  the 
wound  may  be  situated,  can  be  carried  in  wheeled  litters  made 
for  the  carriage  of  single  patients  ;  while  PirogofF's  conveyance 
is  only  adapted^  for  such  patients  whose  wounds  allow  of' their 
being  carried  in  a  sitting  or  semi-recumbent  position.  The 
length  would  be  excessive  and  impracticable  if  the  stretchers 
were  prepared  for  two  patients  fully  recumbent. 

3rd.  So  long  as  the  several  parts  composing  Pirogoff's  litter 
are  separable  as  at  present,  and  without  any  definite  place  for 
their  reception  when  the  conveyance  is  taken  in  pieces  for 
package,  so  long  will  there  be  a  liability  to  one  or  more  parts 
being  mislaid  by  oversight  or  neglect,  and  the  absence  of  almost 
any  one  part  will  render  the  whole  conveyance  useless. 

4th.  The  want  of  protection  of  the  patient  from  dust  arising 
from  the  road,  and  the  instability  of  the  hood,  when  not 
required  to  keep  off"  rain  or  strong  sun,  are  objectionable 
circumstances. 

For  these  reasons,  the  conclusion  is  inevitable,  that  Pirogoff's 
two-wheel  litter  is  not  suited  for  the  general  purposes  of  military 
medical  transport,  nor  does  it  appear  likely  that  any  hand-wheel 
litters  arranged  for  carrying  two  patients  together  mil  ever 
prove  sufiiciently  serviceable  under  the  ordinary  circumstances  of 
campaigning,  so  as  to  cause  them  to  be  preferred  to  hand-wheel 
litters  for  the  carriage  of  single  patients. 

Keuss's  Two-vjJieeled  litter. — Early  in  the  course  of  the  war 
of  1864,  between  Germany  and  Denmark,  the  Russian  Johanniter 
Orden  (Knights  of  St.  John)*  had  some  two-wheeled  hand-litters 
constructed  at  the  factory  of  the  Messrs.  Neuss,  Government 
carriage  builders  at  Berlin.  These  carriages  were  constantly 
employed  in  the  service  of  the  Prussian  wounded  throughout 
the  war ;  but  their  practical  advantages  were  particularly 
noticed  at  the  time  of  the  storming  of  the  forts  of  Diippel.  As 
this  was  the  first  occasion  on  which  wheeled  carriages,  moved 
by  hand  labour,  were  sj^stematically  employed  during  the  active 
operations  of  warfare,  a  special  interest  is  attached  to  them. 

Neuss's  conveyance  consists  of  a  litter  partly  made  of  wood 
and  partly  of  canvas,  stretched  between  two  side-poles  and 
placed  upon  springs ;  these  springs  being  again  made  to  rest 
upon  an  iron  axle  connecting  the  two  wheels  upon  which  the 
weight  of  the  whole  machine,  when  in  motion,  is  supported.  The 
side-poles  are  provided  with  handles  at  both  ends.  A  single 
man,  on  grasping  two  of  the  handles  at  either  end,  can  wheel 
the  machine  either  by  pushing  it  from  behind  or  by  drawing  it 
from  the  front ;  or  two  men,  one  in  front  and  one  behind,  can 


*  This  charitable  order  established  an  ambulance  at  Niibel,  at  a  distance  of  three 
miles  from  the  heights  of  Diippel,  and  near  the  road  leading  both  to  the  forts  and  to 
Sonderburg.  They  also  established,  by  permission  of  the  Government,  other  field 
hospitals  at  the  seat  of  war.  In  the  campaign  of  18GC  the  Knights  of  St.  John  equally 
iiirnishcd  hospital  aid  to  the  Prussian  Government. 
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too-etlier  push  and  draw  it,  or  can  carry  the  litter,  if  required,     Chap.  V. 

without  the  wheels  being  brought  into  contact  with  the  ground. 

In  order  to  combine  lightness  with  solidity,  the  framework  has 

been  made  of  hickory  wood.    The  wheels  are  also  constructed 

on  a  peculiar  plan,  with  a  view  to  obtain  the  same  ends  ;  for 

each  nave  is  of  unusual  length,  and  the  spokes,  twelve  in  nunaber, 

radiating  from  it  to  the  circumference  are  alternately  inclined 

in  opposite  directions,  so  as  to  cross  each  other  at^  very  acute 

angles,  and  distribute  support  evenly  from  whatever  side  pressure 

may  be  principally  exerted. 

Means  are  provided  to  support  the  litter  firmly  when  at  rest, 
and  in  the  absence  of  an  attendant.  These  means  consist  of  two 
pairs  of  strong,  well  connected  props,  one  in  front  and  one 
behind.  The  hinder  prop  alone,  in  conjunction  with  the  wheels, 
forms  a  sufficiently  stable  support  for  the  conveyance.  Each 
prop  is  so  joined  to  the  framework  that,  when  the  two  together 
are  resting  on  the  ground,  they  stretch  out  at  obtuse  angles  with 
the  middle  portion  of  the  litter  in  opposite  directions,  and  thus 
ensure  perfect  stability  of  the  whole.  By  a  simple  arrangement, 
a  man  pushing  this  litter  from  behind,  can,  vdthout  moving  from 
his  place,  either  raise  or  lower,  as  well  as  fix  in  position  at 
pleasure,  both  the  front  and  hind  supports.  The  hind  support 
consists  of  a  single  piece,  but  the  front  support  is  jointed,  so 
that,  when  shortened,  the  litter  resting  on  the  wheels  and  upon 
this  shortened  front  support  has  such  an  inclination  given  to  it, 
from  the  head  downwards  towards  the  foot,  that  the  ingress  or 
egress  of  a  patient  is  greatly  facilitated. 

Considerable  attention  has  been  paid  in  the  design  of  this  Position  of 
litter  to  secure  an  easy  and  steady  position  for  a  patient  while  jfgugg*s°]^^t(.gi. 
being  transported  in  it.  The  patient  does  not  lie  in  a  completely 
horizontal  posture  ;  his  head  and  back  are  somewhat  raised,  and 
inclined  at  an  angle  with  the  pelvis  and  thighs,  and  these  again 
form  an  angle  with  the  legs.  The  head  of  the  patient  rests  upon 
a  pillow  covered  with  glazed  cloth  or  leather ;  the  back,  pelvis, 
and  thighs  upon  a  flexible  support  of  sailcloth,  while  the  part 
for  supporting  the  legs  and  feet  consists  entirely  of  wood.  There 
are  two  padded  supports  for  the  arms  and  elbows  of  the  patient. 
A  folding  sailcloth  hood  is  fixed  to  the  upper  end  of  the  carriage, 
and  can  be  drawn  over  the  head  and  shoulders  of  the  patient,  so 
as  to  form  a  sun-shade  or  protection  against  rain,  without  inter- 
fering with  the  free  access  of  air.  A  cover  of  sailcloth  is  also 
rolled  up  and  fastened  by  two  straps  at  the  foot  of  the  litter. 
This  covering,  when  unrolled,  can  be  drawn  up  so  as  to  lie  under 
the  upper  edge  of  the  expanded  hood,  and  be  fastened  to  the 
upper  part  of  the  framework.  By  these  means  the  patient, 
during  transport,  can  be  protected  against  dust  or  inclement 
weather  on  every  side. 

Under  the  part  which  is  made  to  support  the  head  and 
shoulders  of  the  patient  there  is  a  space,  enclosed  within  two 
wooden  sides  and  a  floor  of  strong  sacking,  capable  of  carrying 
refreshments,  bandages,  or  other  parcels  to  the  front,  or  of  re- 

22014,  p 


226 


Neuss's  Haoid-wheel  Litter. 


Chap.  V.  ceiving  the  knapsack  or  accoutrements  of  a  wounded  man  who 
may  have  to  be  transported  to  the  rear.  This  space  is  covered 
behind  with  a  canvas  flap  secured  by  a  button. 

The  weight  of  the  litter  com];lete  as  thus  described,  on 
weighing  it  at  the  Royal  Victoria  Hospital,  has  been  found  to  be 
109  lbs,  13  oz.  avoirdupois.* 


Fig.  LXXXIII. — Side  view  of  Neuss's  Two-wlieeled  Litter.  (Scale  of  |inch  to  1  foot.)  Copied 
from  Dr.  Gurlt's  pamphlet  before  quoted.  The  dotted  lines  indicate  the  manner  in  which 
the  sailcloth  hood  and  coyer  are  used  when  required  to  protect  a  patient  from  rain  or  son. 


Fig.  LXXXIV. — Neuss's  Two -wheeled  Litter,  as  seen  in  perspective. 


*  Spec.  No.  1,263  in  the  Museum  of  Mil.  Surg,  at  Netley. 
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As  already  mentioned,  very  strong  testimony  has  been  given     Chap  V. 
in  favour  of  this  form  of  litter  by  some  of  the  surgeons  who  saw  j^^.  q'^s 
them  in  use  in  the  late  Schleswig-Holstein  campaign.   Dr.  Gurlt,  experi^ce  of 
Professor  of  Surgery  in  the  Royal  Prussian  University  at  Berlin,  Neuss's  litters, 
thus  writes  of  it  from  his  own  practical  experience* : — "  If  I  am 
asked  how  this  litter  answers,  I  can  guarantee  its  excellence 
jfrom  my  own  observation.     The  circumstances  under  which 
these  litters  were  employed  before  and  after  the  storming  of  the 
forts  of  Diippel  were  particularly  favourable,  because  good 
roads,  as  the  high  road  to  Sonderburg,  could  be  used  in  moving 
the  wounded  from  the  front  to  the  rear,  and  thence  to  the 
hospital.    But  I  have  also  seen  them  answer  well  on  uneven 
ground,  ploughed  fields,  and  the  like.     Even  obstacles  of  a 
formidable  nature  which  could  never  be  passed  by  an  ordinary 
wagon,  are  easily  overcome  by  these  two- wheeled  litters ;  for, 
with  two  men  only  with  them,  they  can  be  easily  lifted  over 
such  impediments,  like  the  ordinary  hand-litters,  without  any 
interference  from  the  wheels,  on  account  of  their  extreme  lightness. 

"  Besides  this,  on  exceedingly  uneven  ground,  jolts  and  rough 
movements  can  be  spared  the  wounded  man  by  attentive  porters  ; 
for,  as  soon  as  the  litter  must  pass  over  hillocks  and  through 
ditches,  all  jolting  of  the  vehicle  can  be  prevented  by  lifting  one  or 
both  wheels  from  the  ground.  On  even  roads,  one  man  is  able 
to  convey  this  litter  long  distances  without  fatigue,  alternately 
pushing  or  pulling,  according  as  he  places  himself  behind  or  in 
front  of  the  conveyance. 

"  On  the  march  these  litters  are  either  pushed  or  pulled  by  the 
men,  and  they  can  be  used,  as  I  have  often  seen  them,  for  holding 
their  knapsacks  :  or  two  or  more  of  them  can  be  fastened  behind 
each  other  to  the  rear  of  a  wagon  ;  or,  lastly,  by  removing  the 
wheels,  they  can  be  easily  packed  upon  wagons." 

Dr.  Neudorfer,  the  Austrian  military  surgeon  whose  name  has  Dr.  Neudorfer's 
been  before  mentioned,  has  also  borne  strong  testimony  to  the  experience  of 
success  of  these  two-wheeled  conveyances  in  the  late  campaign  -"^^"^^  ^  litters, 
against  Denmark.    He  writes,  in  the  course  of  an  official  report 
on  the  wounded  in  Schleswig,  as  follows,  respecting  themf : — 
"  Although,  from  the  very  nature  of  war,  it  is  impossible  to  pro- 
**  vide  completely  for  the  requirements  of  the  wounded,  yet  it 
"  would  be  impossible  to  shut  our  eyes  to  the  immense  improve- 

ment  that  these  wheeled  carriages  present  over  all  former 
"  means  of  transport.  It  was  proved  beyond  doubt  that  in 
"  wheeled  barrows  severely  wounded  men  could  be  transported 
"  with  even  less  injury  than  in  other  carriages,  both  over  rough 

ground  and  high  roads ;  that  they,  moreover  required  fewer 
"  men  than  other  conveyances,  and  that  these  men,  being  less 
"  fatigued,  could  continue  at  their  work  for  longer  periods 
"  together,"    He  has  since  borne  equally  favourable  testimony 


"  Militar-Chirurgische  Fragmente,  von  Dr.  E.  Gurlt,  Berlin,  1864,"  p.  7,  &c. 
t  "  Aus  dem  fcld-arztlichen  Berichte  Uber  die  Verwundeten  in  Schleswig,  von 
Dr.  J,  Neudorfer,  Berlin,  1864,"  pp.  7,  &c. 
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Chap^V.    with  regard  to  the  results  of  their  use  in  Mexico,  where  he  state;; 
they  were  preferred  to  the  Utters  carried  by  mules. 

The  opinions  expressed  by  these  eminent  and  experienced  sur- 
geons are  entitled  to  great  respect ;  and,  after  careful  examination 
and  trial  of  the  two -wheeled  htcer,  I  am  led  to  agree  with  much 
that  has  been  advanced  by  them  in  favour  of  this  field  con- 
veyance. But,  although  believing  it  likely  that  wheeled  hand- 
litters  may  be  destined  hereafter  to  take  an  important  part  in 
the  transport  of  wounded  in  time  of  war,  especially  on  the  conti- 
nent, I  cannot  concur  in  the  opinion  that  they  are  calculated  to 
supplant  the  existing  means  of  conveyance  borne  by  men  and 
animals.  Neither  do  my  observations  lead  me  to  believe  that 
any  such  wheeled  litter  as  Neuss's  can  be  adapted  to  the  general 
requirements  of  transport  conveyances  for  the  British  military 
service,  although,  in  certain  situations,  and  under  special  circum- 
stances already  before  adverted  to,  I  think  it  may  constitute  a 
form  of  conveyance  preferable  to  any  other  for  removing  wounded 
betvreen  the  first  and  second  lines  of  surgical  assistance. 

I  will  briefly  explain  the  grounds  on  which  the  views  I  have 
just  expressed  have  been  based,  and  define  the  limitations  which 
it  appears  to  me  the  circumstances  of  the  British  service  will 
cause  the  use  of  wlieeled  litters  in  general  to  be  subjected  to,  in 
case  they  are  introduced  among  the  number  of  its  conveyances 
for  sick  and  wounded  soldiers. 
QuaHties  of  Firstly,  as  to  the  fitness  of  Neuss's  litter  in  regard  to  the  ease 
Neuss  s  litter,  afforded  by  it  to  a  wounded  man  during  the  act  of  transporta- 
tion. All  the  requirements  in  this  respect  are  met  as  far  as 
practicable.  It  is  superior,  as  regards  ease  of  position,  to  either 
the  plain  stretcher  or  to  the  mule-litter.  This  fact  is  owing  to 
the  soft,  and  at  the  same  time  firm,  nature  of  the  support,  as  well 
as  to  the  respective  degrees  of  inclination  given  to  the  head, 
shoulders,  and  thighs  of  the  patient.  It  is  the  easiest  position 
in  which  a  patient  could  be  placed  who  is  faint  from  loss  of 
blood  or  from  the  effects  of  injury,  while,  in  whatever  region  of 
the  body  the  wound  may  have  been  received,  the  injured  part 
may  be  as  carefully  protected  from  additional  hurt  during  the 
conveyance  as  on  an  ordinary  stretcher,  and  more  so  than  on 
either  the  cacolet  or  mule-litter.  The  only  conveyance,  perhaps, 
which  offers  equal  advantages  in  regard  to  securing  ease  of 
position  for  the  patient  is  the  Indian  dhooley.  The  back  of  the 
conveyance  is  not  adapted  for  being  raised  or  lowered,  as  in 
Evans'  hand-wheel  litter ;  but  it  can  rarely  happen  that  such  a 
change  is  necessary  during  the  first  transport  of  wounded,  for 
which  the  litter  is  chietiy  designed,  and  firmness  is  gained  by 
the  absence  of  the  mechanical  contrivances  which  would  be 
necessary  for  such  an  adaj)tation.  At  the  same  time  the  head 
a.nd  shoulders  of  the  patient  can  be  readily  raised,  if  necessary, 
as  in  ordinary  stretchers,  by  placing  articles  of  clothing  beneath 
them. 

When  the  ground  is  level,  over  a  gravel  road,  or  over  pasture, 
for  instance,  the  patient  is  not  subjected  to  jolting  from  the 
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motion  of  the  conveyance.  The  springs  prevent  this.  When  the  Chap^V. 
conveyance  is  wheeled  over  ploughed  land,  there  is  more  jolting 
than  there  is  when  a  patient  is  carried  upon  an  ordinary 
stretcher  by  well-trained  bearers.  This  jolting  can  be  prevented, 
in  the  saine  way  that  it  is  in  the  stretcher,  by  two  bearers 
carrying  the  wheeled  litter.    It  is,  however,  a  heavier  load  for 

If  the  road  be  favourable,  tlie  patient  can  be  much  more 
rapidly  conveyed  to  the  place  of  surgical  assistance  than  he  can 
be  by  the  ordinary  stretcher,  or  even  by  the  mule-litters ;  for  the 
animals  carrying  these  latter  conveyances  have  to  be  restricted 
to  a  walking  pace.  An  objection  to  the  use  of  Neuss's  wheel 
litter  has  been  noticed  by  Colonel  Beauchamp  Walker,  C.B., 
military  attach^  at  Berlin.-^  It  is,  that  though  they  answer 
admirably  over  favourable  ground,  such  as  a  country  where  there 
are  no  fences,  they  cannot  be  lifted  over  even  a  low  wall  without 
an  amount  of  hand  labour  not  to  be  spared  during  an  action. 
This  objection  applies  to  all  wheeled  stretchers.  The  same 
dilficulty,  though  not  quite  to  the  same  extent,  is  met  with  in 
lifting  the  ordinary  stretcher  without  wheels  over  fences  and 
walls  ;  it  is  so  great  indeed,  that  it  is  an  established  rule  never 
to  attempt  to  lift  a  wounded  man  on  a  stretcher  over  a  wall  if  it 
can  possibly  be  avoided.  When  an  opening  in  the  fence  cannot  be 
made,  or  a  portion  of  the  wall  be  thrown  down,  sufficient  for  the 
stretcher  to  pass  through,  the  safety  of  the  patient  requires  that 
the  bearers  should  traverse  even  a  longer  distance,  if,  by  so  doing, 
the  impediment  can  be  avoided,  and  a  readier  way  of  access  to 
the  open  ground  or  road  be  obtained. 

Secondly,  as  regal-ds  advantage  in  saving  of  labour.  If  the 
ground  be  favourable,  one  man  can  easily  transport  a  patient  by 
means  of  this  conveyance  to  any  usually  required  distance,  and 
with  very  little  fatigue,  because  the  muscular  exertion  is  mode- 
rate, is  well  distributed,  and  is  capable  of  being  varied.  Under 
these  circumstances  there  is  very  considerable  saving  of  labour, 
both  from  one  man  beino;  able  to  do  the  usual  work  of  two  or 
more  men,  from  his  being  able  to  accomplish  it  more  speedily, 
and  from  his  being  less  fatigued  at  its  conclusion,  and,  therefore, 
the  sooner  available  for  other  duty. 

If,  however,  the  ground  be  unfavourable,  two  men  are  required 
for  the  transport  of  a  patient ;  and  there  does  not  appear  to  be 
any  reason  for  concluding  that  the  two-wheeled  litter  would,  so 
far  as  labour  is  concerned,  be  then  more  advantageous  than  an 
ordinary  stretcher,  or  so  advantageous  as  the  mule  transport  of 
two  men  under  the  guidance  of  a  single  soldier. 

Thirdly,  as  to  its  portability.  The  Berlin  litter  can  be  readily 
transported  when  ordinary  roads,  or  moderately  even  ground, 
are  available  by  being  moved  on  its  own  wheels.  These 
litters  have  been  usually  moved  in  this  way  in  Prussia.  One  or 
more  of  them  have  been  attached  to  the  rear  of  a  wagon  on  the 


*  Appendix,  No.  XXXV,,  p.  503,  Report  of  Committee  on  Transport,  &c.,  1867. 
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^H-.Y-     ^^^^      march,  and  have  thus  been  drawn  along  either  empty  or 
carrying  patients.    Or  it  can  be  transported  as  a  package  by  its 
wheels  being  removed  and  stowed  away  with  the  litter.  But, 
under  these  latter  circumstances,  the  package  is  a  large  one,  and 
not  calculated  to  resist  with  impimity  any  rough  usage. 
Unfitness  of         It  is  not  fitted  for  transport  by  sea.    It  cannot  be  taken  in 
forgL'eral  use  pi^^es,  SO  as  to  be  put  together  into  a  compact  package.  Although 
in  the  British    the  wheels  are  removed  it  is  still  bulky,  and  there  remain  many 
service.  projecting  parts,  and  these  of  comparatively  little  power  of 

resistance,  which  will  be  constantly  exposed  to  injury  in  the 
movements  of  a  transport  vessel  in  bad  weather.  This  defect 
would  quite  unfit  it,  in  its  present  state,  for  the  general  require- 
ments of  the  British  service.  Necessity,  arising  from  the  insular 
nature  of  Great  Britain,  obliges  such  conveyances  to  be  simple  in 
construction  J  easily  taken  asunder  and  packed,  to  be  fully  capable 
of  resisting  the  shocks  to  which  they  are  liable  during  a  sea- 
voyage,  and  to  be  fitted  for  being  readily  put  together  again  on 
landing  at  the  conclusion  of  the  voyage.  These  qualities  are  not 
found  in  the  Berlin  two-wheeled  litter.* 

Fourthly,  as  to  its  capability  of  repair.  Independently  of  the 
inconveniences  which  would  arise  from  its  bulk  if  it  had  to  be 
transported  in  its  complete  state,  the  nature  of  the  construction 
of  the  conveyance  would  cause  it  to  be  easily  injured  if  subjected 
to  undue  violence,  whether  on  shipboard  or  elsewhere.  If  the 
wheels  or  springs  were  injured,  they  could  not  be  repaired  under 
ordinary  circumstances  in  the  field.  Spare  wheels  would  be 
required  to  be  taken  for  supplementing  those  which  might  be 
damaged,  as  is  done  in  ordinary  ordnance  carriages.  This  objec- 
tion would  not  hold  good  if  the  means  of  repairing  such  defects 
were  at  hand,  as  they  probably  were  in  Germany. 

Fifthly,  as  to  the  cost.  Dr.  Neudorfer  has  made  a  calculation 
of  the  probable  cost  of  an  equipment  of  these  litters,  when  made 
according  to  his  designs,  for  an  Austrian  army  of  forty  brigades, 
supposing  that  all  other  forms  of  sick  transport  conveyances  be 
abandoned.  He  remarks  as  follows  : — "I  find  that  my  vehicles 
"  can  be  made,  strong  and  fit  for  service,  for  about  100  florins 
each  (101.)  ;  so  that,  for  each  infantry  brigade,  5,000  florins 
"  (600^.),  and  for  an  army  of  forty  brigades,  200,000  florins 
"  (20,000Z.)  will  be  the  cost.  This  sum  is  large,  but,  as  every 
"  nation  must  necessarily  improve  its  artillery  and  keep  progi-ess 
"  with  the  times,  so  must  it  similarly  improve  the  means  of 
"  transport  for  its  wounded,  unless  it  wishes  to  be  left  behind  in 
"  the  race  both  of  military  science  and  of  philanthropy. "f  The 
cost  of  Neuss's  two-wheeled  litter  sent  to  the  Army  Medical 
School  was  15^.,  irrespective  of  the  expenses  of  its  carriage  from 
Berlin  to  England.    But  the  real  cost  of  these  conveyances  can 


*  Even  in  the  passage  from  Hamburg  to  Southampton  on  a  steamer,  and  carefully 
packed,  Neuss's  conveyance  obtained  for  the  Army  Medical  School  had  one  handle 
broken' off,  and  was  defective  from  the  loss  of  two  or  three  minor  parts  which  had  to 
be  replaced  before  it  could  be  fitted  for  use. 

t  Op.  cit.,  p.  10. 
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only  be  ascertained  by  actual  experience  m  field  u  e,  for  the  cost  Cx^V. 
is  not  merely  tLe  first  outlay,  but  should  m elude  the  expenses  of 
remirs  and  indeed,  involves  the  whole  question  of  strength  and 
Sbility  when  a  comparison  between  it  and  the  other  transport 
conveyances  in  this  respect  is  instituted. 

In  conclusion,  on  considering  all  the  circumstances  above  stated, 
it  does  not  appear  that  this  two-wheeled  litter,  notwithstanding 
its  alleged  utility  and  success  in  the  German  war  against  Den- 
mark, fn  the  campaign  of  18G6,  and  in  Mexico,  is  fitted  for  the 
general  service  of  the  British  army  for  the  transport  of  wounded 
in  time  of  war.  Its  want  of  portability  for  stowage  on  board 
ship,  its  liability  to  injury,  and  the  absence  of  facilities  lor 
repair,  counterbalance  its  advantages.  It  wonld  certainly  be 
unwise  to  recommend  it  as  a  substitute  for  transport  convey- 
ances, the  superior  merits  of  which  in  respect  to  those  qualities 
in  which  it  is  defective,  and  which  are  so  important  m  the 
British  service,  have  been  practically  tested  and  established, 
before  it  has  received  a  more  extended  trial  than  it  has  hitherto 
been  subiected  to  in  field  operations. 

On  the  other  hand,  the  superior  advantages  of  tbese  litters  Eitne^^^^^^^^ 
over  other  conveyances  in  the  exceedingly  easy  position  atiorded 

ters  if  required 

by  them  to  sick  or  wounded  soldiers,  in  the  little  injury  the  in  England, 
patients  are  liable  to  be  subjected  to  from  shocks  or  from  jolting 
during  the  transport,  in  the  rapidity  of  their  movement,  the 
economy  of  labour,  the  ease  with  which  they  can  be  caused  to 
travel  long  distances,  together  with  the  fact  that  they  possess 
sufficient  strength  for  all  ordinary  legitimate  uses,  render  them 
not  only  appropriate,  but,  perhaps,  the  most  appropriate  transport 
conveyances  that  can  be  devised  for  use  under  certain  special 
circumstances.    Among  a  civilised  community,  with  good  roads, 
so  that  the  ground  between  the  scene  of  action  and  the  lines  of 
surgical  assistance  is  likely  to  be  tolerably  regular  and  level,  and 
where  no  necessity  exists  for  transport  by  sea,  or  close  package  of 
the  vehicles  themselves,  they  seem  to  ofi"er  every  advantage  that 
can  be  expected  to  be  found  in  any  ambulance  carriage.''^  _  To  fit 
them  for  transportation  by  sea,  and  for  use  under  the  circum- 
stances in  which  British  armies  have  to  act  in  foreign  expeditions, 
they  would  require  many  modifications  in  order  to  free  them  from 
the  objections  which  have  been  already  described.  Attempts 
have  not  been  wanting  to  remove  these  objections,  and  they  will 
be  presently  noticed. 


*  One  of  these  litters  has  been  frequently  used  for  removing  invalids  requiring  a 
recumbent  position  from  the  landing  place  at  Netley  to  the  Royal  Victoria  Hospital. 
The  first  part  of  the  road  from  the  beach  has  a  very  steep  incline,  the  remainder  has 
only  a  gentle  slope.  The  regulation  stretcher,  Eussell's  spring  dhooley  or  stretcher, 
Hopper's  invalid  chair,  the  China  ambulance  barrow,  have  been  also  employed  for  the 
same  purpose.  Preference  has  been  universally  given  to  Neuss's  two-wheejed  litter,  on 
account  of  the  several  advantageous  qualities  above  enumerated.  On  arriving  at  the 
entrance  of  the  hospital,  no  difficulty  has  been  experienced  in  carrying  the  litter  with 
the  patient  upon  it  up  the  six  steps  leading  into  the  corridor,  or,  if  the  wheels  be 
shifted,  to  the  upper  stories  of  the  building. 
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CHAr.  V. 

Advantages  of 
Neuss's  litters 
under  certain 
conditions. 


Two  otlier  advantages,  not  enumerated  in  the  foregoing  r^sum^ 
may  be  noticed.  Witli  the  hand-wheel  litter  it  is  not  necessary 
to  disturb  the  patient  during  the  transport,  in  case  of  the  con- 
ductor wishing  to  halt  for  a  time,  as  must  be  done,  to  a  certain 
extent,  where  the  bearers  of  a  stretcher  place  it  on  tlie  ground 
m  order  to  give  themselves  rest.  Neither  does  it  require  any 
tmining  to  be  able  to  conduct  the  movements  of  the  wheeled 
Jitter,  but  only  common  care  and  attention;  whereas,  with  the 
ordinary  stretcher,  a  certain  amount  of  previous  practice  is  ne- 
cessary to  enable  the  bearers  to  carry  a  wounded  man  in  such  a 
way  as  not  to  aggravate  his  suffering  by  jolting  or  uneven  move- 
ment. With  mule  ambulance  transport  also,  quietness  of  the 
animals  and  other  qualities,  with  special  training  of  the  con- 
ductors, are  necessary  to  ensure  ease  to  the  patients ;  and  with 
ambulance  carts  and  wagons  considerable  skill  is  required  for 
driving  properly.  Notliing  can  be  simpler  than  the  manage- 
ment of  two-wheeled  litters. 

If  an  enemy  were  to  attack  the  shores  of  this  island,  and  a 
conflict  occurred,  I  cannot  imagine  a  more  efficient  hand-con- 
veyance than  such  wheeled  litters  would  afford.  The  wounded 
could  be  rapidly  transferred  by  their  means  from  the  places  of 
action  to  the  stations  for  the  first  dressings,  and  from  these  latter 
to  appointed  hospitals  ;  or,  if  a  railway  were  near  at  hand,  they 
could  be  carried  to  stations  for  removal  to  longer  distances  with 
the  greatest  amount  of  ease  that  the  particular  conditions  of  each 
wounded  man  would  render  admissible.  The  circumstances 
under  which  they  seem  to  have  been  so  successfully  employed 
after  the  assault  on  the  forts  of  Duppel  in  the  war  between 
Germany  and  Denmark,  and  in  the  campaign  in  Bohemia,  appear, 
from  the  descriptions,  to  have  been  of  a  nature,  in  many  respects, 
similar  to  those  I  have  just  contemplated,  and  these  are  the 
conditions  for  which  careful  examination  of  Neuss's  hand- 
wheel  litters  would  have  led  me  to  conclude  them  to  be  par- 
ticularly well  adapted,  even  without  the  practical  proofs  of 
their  advantages  which  those  campaigns  are  stated  to  have 
afforded. 

GaUenz's  ^vJleeled  litter—  This  is  a  wheeled  litter  constructed 
for  the  removal  of  a  single  recumbent  patient.  It  is  the  first 
example  of  an  attempt  to  combine  the  advantages  of  a  primary 
stretcher  with  the  power  of  assisting  its  movement  at  pleasure 
by  the  aid  of  a  light  pair  of  wheels  and  axle,  the  whole  machine 
being  designed  for  ambulance  purposes. 

In  the  foregoing  examples  the  litter  has  been  either  a  con- 
stituent part  of  the  conveyance  itself ;  or,  though  separable,  has 
been  placed  on  a  heavy  small  cart,  as  the  China  barrow ;  or  not 
fitted  for  the  purposes  of  a  primary  stretcher,  as  in  the  contrivance 
of  Dr.  Pirogoff. 

Gablenz's  litter  was  exhibited  in  the  international  collection 
at  the  Universal  Exposition  of  Paris  in  1857  by  the  Baden 
Committee,  and  it  was  stated  that  it  had  been  adopted  in  the 
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Baden  army  and  had  proved  serviceable  during  the  campaign  of  ChapJT. 


1866.^ 


Fig.  LXXXV.— Gablenz's  wheeled  Litter. 

Messrs.  Fischer  and  Co.,  of  Heidelberg,  were  the  manufacturers 
of  this  conveyance,  and  they  thus  describe  its  merits : — 

"Besides  its  easy  stowage  and  portability,  Gablenz's  litter  has  ^dyantages 
the  great  advantage  of  offering  the  patient  a  secure  position,  even  l^^^^^^,^  ° 
if  rapidly  moved  down  hills,  owing  to  the  angle  formed  by  the  wheeled  Utter, 
two  parts  of  the  stretcher  on  which  the  chief  weight  of  the  patient 
is  placed. 

"  The  stretcher  is  light,  and,  when  required,  is  quickly  and 
easily  separated  from  the  wheels  and  axle,  and  can  be  used 
separately. 

"If  a  patient  is  to  be  conveyed  on  this  litter,  either  the 
stretcher  may  be  taken  off  the  wheels  and  put  on  the  ground  to 
place  the  patient  on  it,  and  without  removing  the  patient,  re- 
fixed  on  the  axle ;  or  the  lower  and  heavier  end  may  be  brought 
down  close  to  the  patient's  back,  and  the  patient  drawn  upon  it 
in  a  sitting  posture.  .  , 

"  By  the  application  of  a  very  simple  contrivance  this  carriage 
may  be  converted  into  a  sledge," 

One  of  these  litters  t  was  very  carefully  experimented  upon 
over  ground  of  various  descriptions  at  Netley.  The  results  of 
these  ti-ials  will  be  mentioned  after  an  explanation  of  its  con- 
struction has  been  given. 

Gablenz's  litter  consists  of  two  principal  parts:  a  folding 
stretcher,  and  two  low  wheels  connected  by  an  axle. 


*  "  LaMedecine  h  I'Exposition  Universelle  de  1867,  Guide  Catalogue  public  par 
la  Sociute  Allemande  de  Paris,"  p.  65. 

t  Spec.  No.  1,246  in  the  Museum  of  Mil.  Surg,  at  Netley. 
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_  These  are  separable  into  four  detached  portions,  viz.,  the  fold- 
ing stretcher,  the  axle,  and  the  two  wheels.  The  weight  of  the 
stretcher  is  48  lbs.,  that  of  the  wheel  and  axle  is  39  lbs. 

When  these  portions  are  arranged  for  transportation,  they  are 
packed  in  the  following  way : — 

The  stretcher  is  folded  up,  one  half  lying  within  the  other  half 
The  two  wheels  are  laid  one  behind  the  other  upon  the  folded 
stretcher,  and  the  axle  is  laid  by  the  side  of  the  whole.  A  package 
is  thus  formed  5  feet  in  length,  2^  feet  in  width,  and  about  ]  0 
inches  in  depth. 


fit  i>?,tm'". 


Construction 
of  Gablenz's 
•wheeled  litter. 


Fig.  LXXXVL— Gablenz's  Litter,  separated  and  arranged  for  packing. 


There  is,  as  in  the  case  of  Pirogoff  s  litter,  no  arrangement  for 
securing  the  several  parts  together,  and  they,  therefore,  also  re- 
quire, both  for  preventing  their  separation  from  one  another  as 
well  as  for  protection  from  injury,  to  be  put  into  a  packing-case 
when  they  have  to  be  carried  on  shipboard  or  on  transport 
wagons. 

The  stretcher  is  jointed  near  its  middle,  and  thus  consists  of 
an  upper  and  a  lower  half  These  parts  are  so  hinged  as  to  fold 
closely  together  when  necessary.  The  sides,  or  poles,  of  the 
upper  half  of  the  stretcher,  that  on  which  the  head  of  the  patient 
would  be  placed,  are  made  of  wood  and  connected  by  a  wooden 
traverse  at  the  end  near  the  handles,  and  by  a  bent  iron  traverse 
beneath.  The  poles  of  the  lower  half  of  the  stretcher  are  made 
of  one  solid  piece  of  iron  bent  in  the  middle  at  right  angles  so  as 
to  form  a  third  side  or  traverse,  and  together  to  constitute  three 
sides  of  an  oblong  frame.  The  fourth,  or  open  side  of  this  frame, 
which  is  near  the  place  of  junction  of  the  two  halves  of  the 
stretcher,  is  connected  by  an  independent  iron  traverse,  placed 
at  a  lower  level  than  the  frame  itself.  The  two  ends  of  the  side 
poles  of  the  iron  frame  are  curved  so  as  to  be  attached  to  this 
traverse,  which  is  thus  prevented  from  being  brought  into 
contact  with  the  sacking,  or  from  hurting  a  patient  lying  on  it. 

<The  breadth  of  the  wooden  frame  portion  of  the  stretcher 
inside  the  poles  is  twenty-six  inches,  that  of  the  iron  frame  por- 
tion is  twenty-two  inches.    This  difference  enables  the  stretcher 
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to  be  closely  folded  together,  one  part  within  the  other.  The  Chap. 
leno-th  of  the  open  stretcher,  including  the  handles,  is  seven  feet 
ten^inches  It  is  secured  in  its  extended  position  by  means  of 
two  hooks' connected  with  the  iron  part,  which  lock  into  two  eye- 
bolts  fixed  in  the  wooden  part.  The  two  parts  of  the  stretcher 
are  held  by  these  fastenings  in  such  a  way  that  each  maintains  a 
slicrht  inclination  towards  the  other ;  they  cannot  be  fixed  together 
so  as  to  be  in  one  and  the  same  plane.  (See  Fig.  No.  lxxxvii.) 
Fiu-ther,  the  position  of  the  hooks  is  such  that  a  weight  put  upon 
the  bed  of  the  stretcher  increases  the  security  of  the  fastening. 

The  inner  surfaces  of  the  sides  and  of  the  traverses  of  the 
stretcher,  both  of  the  wooden  and  iron  portions,  are  furnished 
with  a  series  of  fixed  iron  eyes.  Through  these  eyes  successively 
a  rope  is  passed,  so  as  to  form  a  network,  or  corded  bed,  to  the 
stretcher.  Upon  this  corded  bottom  again  there  rest  :  firstly,  at 
the  head,  an  empty  pillow-case,  made  of  canvas,  and  connected 
by  rings,  so  as  to  render  it  capable  of  being  shifted  according 
to  the"  height  of  the  patient ;  secondly,  near  the  middle,  a 
slightly  padded  bandage  or  girth,  about  two  feet  long,  fur- 
nished with  three  leather  straps  for  strapping  the  patient 
safely  to  the  stretcher;  and  thirdly,  near  the  foot,  a  similar 
bandage,  but  only  a  few  inches  in  width,  for  securing  the  feet  of 
the  patient. 

As  before  mentioned,  the  stretcher  can  be  used  for  carrying  a 
patient  either  ofi"  or  on  the  wheels.  Again,  it  can  be  either 
placed  upon  the  wheels  or  taken  off  them  with  the  utmost 
readiness.  This  facility  of  converting  the  wheeled  carriage  into 
a  hand-litter  is  effected  by  the  following  means  : — 

A  small  bent  piece  of  iron  is  attached  by  strong  rivets  to  the 
curved  end  of  each  of  the  two  iron  poles  and  the  connected 
traverse  before  described,  and  these  pieces,  together  with  the 
ends  of  the  poles  themselves,  form  openings  capable  of  receiving 
within  them  the  axle  connecting  the  two  wheels.  These 
openings  are  rectangular,  to  correspond  with  the  square  shape 
of  the  axle,  and  are  spoken  of  as  the  "  knees  of  the  stretcher 
hinges."  A  short  iron  chain,  with  a  spring  hook  at  the  end,  is 
suspended  from  each  of  the  curved  pieces  of  iron  whicli  help  to 
form  the  knees  just  mentioned.  (See  Fig.  No.  lxxxvii.)  When 
the  stretcher  is  placed  upon  the  wheels,  all  that  has  to  be  attended 
to  is  that  the  rectangular  openings  fall  properly  upon  and 
embrace  the  square  parts  of  the  axle.  They  are  then  fixed  in 
position  by  winding  round  both  the  axle  and  the  adjoining 
traverse  of  the  stretcher  the  iron  chain,  which  is  then  secured 
by  being  hooked  to  one  of  the  ropes  of  the  corded  bottom  of  the 
stretcher. 

For  removing  the  stretcher,  the  chain  has  only  to  be  unhooked 
from  the  netting,  and  to  be  unwound  from  the  axle  and  traverse. 
She  stretcher  can  then  be  lifted  ofi'  the  axle  and  wheels. 

The  wheels  correspond  in  general  features  with  the  wheels  of 
Pirogoff's  litter  already  described,  and  differ  only  in  size.  The 
diameter  of  eacli  wheel  is  2^  feet. 
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Fig.  LXXXVII.— Under  view  of  Gablenz's  Litter,  to  show  the  method  by  which  the  two 
arms  of  the  folding  stretcher  are  fastened  together,  and  also  the  manner  of  fitting 
the  stretcher  itself  to  the  axle  and  wheels. 

Results  of  On  this  litter  being  tried  at  Netley  the  followin    results  "were 

trials  of  Gab-  observed:— 
knz's  utter. 

1.  When  a  man  was  lying  on  the  ground  his  removal  to  the 
stretcher,  whether  on  or  off  the  wheels,  was  very  easily  effected. 
The  angle  at  which  the  two  parts  of  the  stretcher  are  joined 
facilitates  the  transfer  of  the  patient,  as  the  narrower  and  heavier 
end  of  the  stretcher  can  be  made  to  glide  under  the  patient's 
back,  and  it  is,  therefore,  not  necessary  to  lift  him  so  completely 
up  from  the  ground  for  the  purpose  of  carrying  and  placing  him 
upon  the  stretcher,  as  is  required  when  ordinary  stretchers  are 
employed. 

2.  In  carrying  a  man  upon  the  stretcher  off  the  wheels  he  is 
not  so  much  shaken  as  upon  an  ordinary  stretcher.  This  is 
owing  to  the  fact  that  the  side  poles  are  more  rigid  on  account 
of  their  being  composed  of  two  pieces  firmly  joined  in  an  angle 
midways,  while  in  ordinary  stretchers  each  pole,  consisting  only 
of  one  long  piece,  more  or  less  elastic,  sways  up  and  down  with 
the  steps  of  the  bearers. 

3.  The  position  of  the  patient  upon  the  stretcher  is  easy,  and 
the  girths  maintain  him  secure  in  that  position. 

4.  The  weight  of  the  stretcher,  when  used  off  the  wheels, 
causes  fatigue  to  the  bearers  after  a  short  time.  With  a  heavy 
man  upon  the  stretcher  two  bearers  of  ordinary  strength  would 
require  to  halt  after  about  every  two  hundred  yards  of  marching. 
But  the  stretcher  can  be  placed  temporarily  on  the  ground  so  as 
to  give  the  bearers  rest,  its  weight  being  supported  on  the 
central  iron  traverse,  without  inconvenience  to  the  patient. 

5.  By  a  certain  amount  of  management  the  stretcher,  with 
the  patient  upon  it,  can  be  easily  and  rapidly  placed  upon  the 
axle  connecting  the  wheels,  and  secured  there.  But  it  would  be 
necessary  to  lay  down  rules  defining  the  manner  in  which  this 
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mancBuvre  is  to  be  done,  and  some  little  practice  is  required  to     ^hap.  V. 
do  it  with  celerity  when  a  patient  is  on  the  stretcher 

6  One  bearer  was  found  to  be  able  easily  and  rapidly  to  wheel 
the  litter,  with  a  patient  lying  upon  it,  over  level  roads  covered 
with  loose  gravel,  either  by  pushing  or  pulling  the  conveyance. 

7  No  more  than  a  moderate  and  easily  supportable  amount  ot 
exertion  was  required  to  wheel  the  litter  up  a  rather  steeply- 
inclined  and  very  rough  road.  p      -,  i  • 

8  The  men  who  were  carried  in  the  litter  found  their  position 
easy  and  stated  they  did  not  experience  inconvenience  from 
ioltiig  even  when  the  stretcher  was  wheeled  rapidly  over  very 
rugo-ed  ground.  This  appeared  to  be  chiefly  due  to  the  elastic 
nature  of  the  bottom  of  the  stretcher,  and  to  its  padded  girths, 

there  not  being  any  springs  to  it.  ^  ^    ,  . 

As  shown  by  the  experiments  referred  to  above,  this  form  ot 
hand- wheel  conveyance  appears  to  have  several  qualities  to  gf^^^^^ 
recommend  it  to  favourable  consideration.  The  moderate  amount  wheeled  Utter, 
of  labour,  and  the  rapidity  with  which  it  can  be  wheeled  even 
over  rough  ground,  the  comparative  facility  with  which  the 
stretcher  can  be  transferred  on  and  off  the  wheels,  the  easy  and 
secure  position  of  the  patient  upon  it,  the  readiness  with  which 
the  litter  may  be  taken  to  pieces  and  folded  for  package,  the 
moderate  amount  of  space  in  which  the  separate  parts  can  be 
stowed  away,  and  the  not  excessive  weight  of  the  whole  convers- 
ance, viz.,  87  lbs.,  are  all  qualities  in  its  favour.  To  give  Gablenz's 
htter  a  higher  title  to  recommendation,  the  objectionable  weight 
of  the  stretcher,  which  is  strongly  felt  when  it  is  used  apart  from 
the  wheels,  would  have  to  be  reduced  ;  and  for  package  and  stow- 
age, the  wheels  should  admit  of  being  placed  within  the  same  limits 
as  those  of  the  sides  of  the  folded  stretcher,  while  the  whole  should 
be  arranged  for  being  secured  together  without  the  necessity  of 
the  employment  of  a  packing  case.    It  ought  also  to  have  some 
means  of  protecting  the  patients  carried  upon  it  from  rain  and 
dust.    It  is  questionable  whether  after  continued  use  the  bottom 
of  the  stretcher  would  not  lose  its  elasticity,  and  then  the  absence 
of  springs  would  certainly  be  very  objectionable  to  any  one  car- 
ried upon  it.    There  was  not  the  opportunity  of  trying  the  litter 
along  roads  covered  with  deep  mud  or  heavy  sand  at  the  time 
the  experiments  were  made  with  it  at  Netley,  and  the  question 
remains  therefore  how  far  such  a  condition  of  surface  would 
render  the  conveyance  impracticable  in   consequence   of  the 
lowness  of  its  wheels,  and,  further,  objectionable  as  regards  the 
patient  carried  upon  the  stretcher  on  account  of  its  nearness  to 
the  ground  over  which  it  was  being  wheeled.    It  seems  probable 
that  the  circumstances  just  mentioned  will  always  cause  objec- 
tions to  be  made,  and  rightly  too,  to  the  adoption  of  similarly 
low  wheels  for  conveyances  of  this  kind  when  intended  for 
general  use  in  campaigning. 

Brancard  roulant.—M..  Henri  Arrault,  of  Paris,  who  is  well 
known  from  having  designed  numerous  articles  of  lield  equipment 
for  the  medical  service  of  armies,  has  invented  a  stretcher  on 
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wheels,  which  he  has  called  the  brancard  roula/rd,  or  rolling 
stretcher.  It  consists  of  (A)  a  stretcher  closely  resembling  the 
ordinary  stretcher  of  the  French  service,  adapted  to  (B)  light 
wheels,  so  that  it  can  be  either  rolled  over  the  ground  or  carried 
by  the  hands  of  bearers  at  pleasure. 

As  in  Gablenz's  litter,  one  of  its  peculiarities  is  the  rigid  con- 
nexion between  the  stretcher  and  the  axle.  It  is  destitute  of 
springs,  nor  is  it  slung  so  as  to  move  with  a  certain  amount  of 
freedom,  as  happens  in  Neudorfer's  litter. 

(A)  .  The  stretcher  consists  of  two  side  poles  and  two  traverses 
made  of  wood  (beech),  and  a  canvas  support  stretched  within 
them.  The  canvas  is  securely  and  permanently  nailed  to  the 
two  side  poles,  but  is  free  at  the  head  and  foot  borders.  A  canvas 
loop  is  attached  to  the  middle  of  each  of  these  free  borders,  and 
is  intended  for  one  of  the  wooden  traverses  to  be  passed  through 
it.  Each  traverse,  when  employed  to  keep  the  canvas  stretched 
out  for  use,  is  secured  in  its  situation  by  two  small  iron  bolts 
placed  at  its  two  ends,  and  arranged  to  pass  into  two  small  iron 
eyes  at  corresponding  positions  in  the  side  poles.  When  thus 
put  together  the  canvas  and  its  framework  form  an  ordinary 
hand-litter. 

Near  one  end  of  each  side  pole,  at  about  six  inches  from  the 
handle,  is  an  iron  support  or  foot,  which  assists  in  supporting  the 
stretcher  when  it  is  placed  upon  the  wheels.  These  iron  feet  can 
be  readily  raised  and  secured  within  supports  provided  for  them 
on  the  outer  aspect  of  the  two  side  poles.  They  then  remain  in. 
close  proximity  with  the  side  poles. 

(B)  .  The  wheels  are  twenty-seven  inches  in  diameter,  and  of 
ordinary  construction.  They  are  connected  by  an  iron  axle  of 
sufficient  length  to  admit  of  the  stretcher  being  connected  with  it, 
and  at  the  same  time  lying  conveniently  within  the  two  wheels. 

The  connexion  between  (A)  and  (B)  is  thus  obtained.  Near 
the  middle  of  the  under  surface  of  each  side  pole  of  the  stretcher 
is  a  T-shaped  piece  of  iron,  or  tenon,  the  cross  part  being  firmly 
secured  to  the  pole,  the  tongue  part  being  left  projecting.  Near 
each  end  of  the  iron  axle  is  a  small  elevated  piece  of  iron 
furnished  at  its  upper  part  with  a  square  opening,  or  mortice, 
adapted  for  receiving  the  tongue  of  the  T-shaped  piece  of  iron 
just  described.  When  the  stretcher  is  placed  on  the  wheels 
attention  has  to  be  given  that  the  tongue  on  each  side  is  inserted 
into  its  corresponding  receptacle  on  the  axle  ;  the  connexion  is 
then  secured  by  an  iron  pin  being  passed  laterally  through  cer- 
tain openings  which  exist  both  in  the  receptacle  and  the  tongue 
at  a  corresponding  level.  WJien  the  stretcher  is  bolted  by  these 
means  to  the  wheels  and  axle  the  whole  appliance  can  be  lifted 
off  the  ground  together  without  any  risk  of  the  parts  (A)  and 
(B)  becoming  detached  from  each  other. 

The  stretcher  can  thus  either  be  employed  as  an  ordinary 
stretcher  without  the  wheels,  or,  on  being  connected  with  the 
wheels,  can  be  either  drawn  or  pushed  as  a  wheeled  conveyance. 

The  weight  of  each  of  the  several  parts,  on  being  weighed  at 
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Netley,*  was  found  to  be  as  follows :  stretcher  21  lbs.  1 4  oz. ;  the     CrrxP^ V. 
two  wheels,  23  lbs. ;  the  axle,  8  lbs.  11  oz.    The  weight  of  the 
whole  is  therefore  53  lbs.  9  oz.  .  .i  ^ 

The  "  brancard  roulant "  is  simpler  in  construction  than  any  of 
the  hand-wheel  conveyances  which  have  been  previously  noticed, 
but  was  found  to  be  defective  in  many  particulars  on  being 
subiected  to  practical  trials  at  Netley.  It  was  also  rejected  by 
the  examining  committee  in  May  1857  at  the  Exposition  m 
Paris,  although  at  the  same  time  it  received  praise  tor  its 
simplicity  and  lightness.  . 

The  chief  faults  found  at  Netley  were  the  following  :— 
Firstly,  it  was  very  difficult  to  place  the  stretcher  with  a  patient  ^^^^^o^' 
lyino-  on  it,  upon  the  wheels.    The  chief  source  of  the  difficulty  •'^^..^^t's 
was'the  fact  that  the  weight  of  the  man  upon  the  stretcher  made  brancard 
the  canvas  bottom  belly  downwards,  and  in  so  doing  caused  the  roulant. 
upper  surfaces  of  the  two  side-poles,  to  which  the  canvas  is  nailed, 
to  turn  inwards  towards  each  other.    When  the  upper  surfaces 
were  thus  turned  inwards  it  followed,  as  a  necessary  result,  that 
the  under  surfaces  were  proportionably  turned  outwards,  and 
with  them  the  T-shaped  iron  tenons  attached  to  them.  The 
tenons  were  therefore  no  longer  in  the  straight  line  which  was 
necessary  for  their  easy  insertion  into  the  upright  mortices  made 
for  their  reception  upon  the  axle,  which  of  course  remained  in 
theii'  perpendicular  position.    When,  after  much  manoeuvring, 
the  ends  of  the  tenons  were  got  into  the  upper  parts  of  the  open- 
ings of  the  mortices,  it  was  only  by  forcible  exertion  that  the 
remainder  of  the  tenons  could  be  pressed  down  into  them.  The 
drag  on  the  side  poles  arising  from  the  weight  of  the  man  had  to 
be  counteracted  by  force  being  applied  to  each  side  of  the 
stretcher.    There  was  considerable  shaking  necessarily  communi- 
cated by  these  efforts  to  the  stretcher,  and  no  little  inconvenience 
would  have  been  the  result  to  any  wounded  man  lying  upon  it. 
For  reasons  arising  from  the  same  cause  it  was  found  difficult  to 
take  the  stretcher,  with  a  patient  lying  on  it,  from  off  the  wheels. 

Secondly,  it  was  found  to  be  anything  but  an  easy  mode  of 
conveyance  for  the  person  carried  upon  it.  This  fact  arose  (a) 
from  the  difficulties,  already  described,  in  placing  the  stretcher, 
with  a  patient  lying  upon  it,  on  and  off  the  wheels  ;  (6)  from  the 
absence  of  springs,  and  (c)  from  the  angle  of  inclination  which 
the  stretcher  assumes  when  the  appliance  is  wheeled  by  a  bearer 
of  ordinary  height. 

The  effect  of  the  absence  of  springs  is  that  every  jolt  which  a 
wheel  accidentally  meets  with  is  directly  communicated,  through 
the  axle  and  through  the  unyielding  iron  uprights  by  which  it  is 
connected  with  the  side  poles  of  the  stretcher,  to  the  stretcher 
itself,  and  at  the  same  time  to  the  patient  lying  upon  it.  There 
is  nothing  to  break  the  concussion  ;  even  the  canvas  bottom  on 
which  the  patient  lies  is  stretched  so  tightly  by  the  manner  in 
which  its  side  poles,  and  indirectly  its  traverses,  are  connected 
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with  the  axle,  that  the  relief  is  not  afforded  which  would  be  if  it 
retained  more  flexibility. 

The  angle  of  inclination  was  found  to  be  very  considerable 
when  a  man  of  ordinary  height  was  wheeling  the  stretcher. 
This  was  owing  to  the  wheels  and  uprights  upon  the  axles  not 
being  sufficiently  high  to  keep  the  stretcher  in  a  horizontal  posi- 
tion relatively  to  the  hands  of  the  bearer  by  which  the  appliance 
was  wheeled.    The  evils  to  a  patient  lying  on  the  stretcher  of 
such  an  inclined  posture  would  be  felt  in  all  cases  of  wounds,  but 
especially  in  those  in  which  the  bones  of  the  leg  or  thicrh  were 
fractured,  for,  in  these,  the  lower  part  of  the  broken  limb  would 
remain  comparatively  helpless  and  stationary,  while  the  upper 
fragment  would  have  a  constant  tendency  to  slide  down  and 
become  displaced  upon  it. 

Thirdly.— There  were  several  faults  in  construction,  so  that 
the  appliance  was  evidently  not  calculated  to  resist  the  shocks  it 
would  be  liable  to  in  campaigning. 

The  first  error  appears  to  be  in  the  iron  uprights  containing 
the  mortices  on  the  axle.  Their  form  and  construction  render 
them  unable  to  resist  the  strains  and  shocks  to  which  they  are 
necessarily  subjected.  As  already  explained,  when  the  weight 
of  a  man  is  placed  on  the  stretcher,  the  iron  tenons  on  the  side- 
poles  are  made  to  turn  outwards,  so  that  they  assume  an  oblique 
direction,  and  considerable  force  is  required  to  bring  them  per- 
pendicular to  the  mortices  so  that  they  may  be  inserted  into 
them.  This  force  throws  a  great  strain  on  the  iron  uprights,  and 
causes  a  liability  to  injury  at  the  parts  where  they  are  connected 
with  the  axle.  Moreover,  any  accidental  blow  at  the  upper  part 
of  one  of  these  uprights,  owing  to  the  length  of  leverage  and  want 
of  lateral  support,  is  very  likely  either  to  bend  or  break  it  off  at 
the  same  place.  In  either  case,  whether  bent  or  broken,  it  would 
be  rendered  unfit  for  service.  One  of  the  uprights  was  thus 
broken  at  Netley  from  a  man  falling  while  carrjdng  the  stretcher. 

The  same  circumstances  which  throw  the  strain  just  described 
on  the  lower  ends  of  the  uprights  of  the  axle,  together  with  the 
working  of  the  stretcher  when  attempts  are  made  to  get  the  side- 
pole  tenons  to  enter  the  mortices  at  their  upper  extremities,  cause 
further  a  great  force  to  be  exerted  on  the  traverses  at  their  places 
of  junction  with  the  side-poles.  It  is  in  these  situations  that  the 
traverses  are  weakest,  from  the  nature  of  their  construction,  and 
the  application  of  this  force  increases  greatly  the  liability  of  their 
breakage.  Owing  to  these  causes,  some  of  the  iron  bolts  joining 
the  traverses  to  the  side-poles  were  either  broken  or  bent  on  each 
occasion  of  trying  the  stretcher  at  Netley, 

The  conclusion  with  regard  to  the  brancard  roulant  is,  there- 
fore, that — notwithstanding  saving  of  labour  during  the  transit, 
and  notwithstanding  the  general  simplicity  of  construction  of  the 
conveyance — the  disadvantages  from  want  of  ease  to  the  patients 
to  be  carried  upon  it,  and  from  the  liability  of  the  appliance  to 
be  disabled  by  injury,  are  so  great  as  to  unfit  it  for  employment 
in  military  service. 
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The  observations  furtlier  lead  to  the  belief  that  no  hand- wheel     Chap.  V. 
litter  without  springs  will  answer  for  the  carriage  of  wounded  men, 
any  more  than  a  wheeled  vehicle  without  springs  drawn  by  horses. 

SJwrteirstvheelecl  sto'etcher-support  on  springs. — In  the  summer  Shorteli's 
of  186G  Serjeant  Shortell,  Army  Hospital  Corps,  who  had  assisted  ^tSer-sup- 
in  conducting  the  trials  of  the  several  kinds  of  wheeled  litters  port, 
already  described  at  Netley,  himself  constructed,  according  to  a 
design  of  his  own,  and  deposited  in  the  Museum  of  Military 
Surgery  at  Netley,*  a  model  of  an  appliance  which  he  called  a 
"  wheeled  stretcher-support  on  springs."  This  invention  was 
adapted  for  wheeling  the  regulation  stretcher  of  the  British  army, 
but  at  the  same  time  was  rendered  capable  of  wheeling  any  other 
stretcher,  irrespective  of  size.  Shortly  afterwards  a  full  sized 
pattern  of  this  appliance  was  made,  but  under  some  disadvantages 
in  respect  to  workmanship,  which  will  be  alluded  to  hereafter. 
On  the  occasion  of  the  Universal  Exposition  at  Paris  in  1867 
Serjeant  Shortell  was  sent  on  duty  connected  with  the  British 
section  of  the  Exposition.  He  took  his  wheeled  stretcher-support 
with  him,  and  it  was  placed  among  the  other  articles  forming 
the  collection  exhibited  by  the  national  societies  for  aid  to 
wounded  in  time  of  war.  When  it  was  first  deposited  in  this 
collection  the  only  other  patterns  in  the  Exposition  were  some 
of  those  which  have  been  previously  described,  and  one  of 
Dr.  Gauvin's  hereafter  alluded  to  ;  but  several  other  patterns 
were  added  subsequently.  Most  of  these  additions  had  some 
features  in  common  with  Shorteli's  contrivance.  At  the  close  of 
the  Exhibition  Serjeant  Shortell  received  a  silver  medal  for  his 
invention  from  the  International  Committee  representing  the 
societies  above  mentioned. 

As  Shorteli's  wheeled  stretcher-support  offers  more  practical 
advantages  for  military  use  in  the  British  service  than  any  similar 
contrivance  which  has  yet  been  examined,  and  as,  with  certain 
alterations  which  are  required  in  some  of  the  details  of  its  con- 
struction, it  is  not  unlikely  to  form  the  basis  of  construction  for 
future  wheeled  stretcher-supports,  it  will  be  useful  to  describe 
the  contrivance  itself  fully,  and  afterwards  the  results  of  various 
trials  made  with  it  for  experimental  purposes. 

The  advantages  alleged  by  Serjeant  Shortell  to  belong  to  this  Advantages 
appliance  are  the  following  : —  claimed  for  the 

1st.  The  appliance  can  be  used  with  the  regulation  or  any  contrivance, 
other  ^  stretcher    of    ordinary    construction,  notwithstanding 
variations  in  width. 

2nd.  A  stretcher  placed  upon  the  appliance  affords  as  much 
ease  to  a  patient  carried  upon  it  as  can  be  obtained  upon  any 
form  of  wheeled  stretcher, 

3rd.  The  stretcher,  with  a  patient  lying  upon  it,  is  easily  placed 
on  or  taken  off  the  appliance  by  two  bearers,  A  peculiar  contri- 
vance fixes  the  appliance  in  position,  and  obviates  the  necessity 
of  its  being  held  by  a  third  bearer  while  the  two  bearers  are 
placmg  the  stretcher  upon  it. 

22014,  *  Sp.C,No.l2;i. 
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4th,  The  stretcher  is  capable  of  being  very  firmly  secured  to 
the  appliance  when  placed  upon  it. 

5  til.  The  appliance  is  composed  of  but  few  separate  parts,  and 
the  construction  of  all  of  these  parts  individually,  as  well  as  their 
combination,  is  simple. 

6th.  The  arrangement  of  the  machine  is  such,  that  it  is  hardly 
possible  to  lose  any  of  its  parts,  unless  in  case  of  complete 
breakage. 

7th.  A  patient  lying  on  a  stretcher  and  placed  upon  the 
appliance  is  easily  wheeled  over  any  ordinary  ground  by  a  single 
bearer. 

8th.  Its  weiglit  is  so  moderate  that,  if  rendered  necessary  by  a 
difficulty  being  met  with  on  the  way,  such  as  a  ditch,  it  can  be 
easily  carried  over  the  obstacle  by  two  men  without  disturbing 
the  patient. 

9th.  It  is  of  comparatively  small  cost, 

10th.  It  is  calculated  to  sustain  without  damage  the  ordinary 
risks  of  campaigning. 

11th.  It  can  be  taken  to  pieces  and  packed  for  stowage  with- 
out liability  to  damage  or  loss  of  parts  by  separation  from  each 
other,  and  at  the  same  time  without  the  necessity  of  being 
protected  by  a  packing  case. 

12th.  In  the  event  of  the  regular  stretcher  having  been  broken, 
or  not  being  forthcoming  when  wanted,  temporary  stretchers 
constructed  in  the  field  of  the  rudest  manufacture,  in  fact  any 
jiece  of  cloth  sufficiently  strong  secured  to  two  poles,  wiU  form 
with  this  appliance  a  serviceable  wheeled  conveyance. 

The  two  sketches  which  follow  represent  the  stretcher  support 
standing  on  its  wheels  and  packed  up. 


Fig.  LXXXVIII.— Shortell's  Wheeled  Stretcher-Support.— The  springs  are  fixed 
upright  by  the  action  of  the  clamping  screw  in  the  nave  of  the  wheel,  which  appears 
on  the  left  of  the  drawmg.    The  crutch  pins  are  in  the  crutches. 
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Fig.  LXXXrS.— Shortell's  Wheeled  Stretcher-Support  packed  for  stowage. 

Before  beincy  put  together  this  apphance  consists  of  the  follow-  Construction 
ing  distinct  parts:— two  wheels,  washers,  and  1  inch-pins,  axle,  gf^l^^J-sup- 
two  springs,  four  iron  pins,  two  fly  nuts,  one  clamping  screw  for  port, 
the  nave  of  one  of  the  wheels,  and  two  leathern  straps  with  two 
buckles.    These  several  portions  are  afterwards  so  fastened  and 
secured  together  that  when  the  appliance  is  ready  for  use  only 
three  separate  portions  remain,  viz.,  (a)  an  axle,  with  a  long  strap 
of  leather  attached;  (6)  two  wheels  ;  and  (c)  two  springs. 

The  following  is  a  brief  description  of  these  three  parts 

separately : — ■  . 

(a)  The  axle,  with  leathern  strap  attached. — The  axle  is  made 
of  iron,  is  26  inches  in  length  within  the  wheel-naves,  is  rounded 
for  12  inches  in  the  centre,  but  quadrangular  at  each  end  for 
7  inches  within  its  corresponding  wheel.  The  quadrangular 
portions  of  the  axle,  which  are  seven-eighths  of  an  inch  broad,  by 
one  and  three-eighths  of  an  inch  deep,  are  intended  to  receive  the 
springs ;  and  the  springs,  as  will  be  presently  explained,  are  so 
fashioned  that  they  can  be  shifted  in  position  along  these  par- 
ticular parts  of  the  axle,  and  secured  at  any  given  point  of  their 
length  with  the  utmost  facility. 

There  are  two  small  winged  projections  connected  with,  and, 
indeed,  forming  part  of  its  axle,  at  the  middle,  and  to  each  of 
these  one  of  the  leather  straps  is  attached.  These  straps  are 
permanently  fixed  to  the  axle  by  means  of  stitched  loops,  in  the 
same  way  as  a  strap  and  buckle  are  usually  secured  together. 
Each  strap  is  an  ordinary  strong  leather  strap  about  six  feet  six 
inches  in  length  and  an  inch  and  a  quarter  in  width,  and  has  at 
its  free  end  a  buckle  and  several  eyelet  holes.  The  straps  thus 
extend  sufficiently  beyond  the  axle  on  each  side  for  them  to  be 
buckled  respectively  to  the  corresponding  traverses  of  a  stretcher 
when  one  is  placed  upon  the  appliance,  and  are  also  adapted  for 
use  in  keeping  the  several  parts  of  the  appliance  together  when 
it  is  made  up  into  a  package. 
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Construction  of  ^^^^  seven  inches  in  diameter,  are  made  with  six  felloes,  and 

the  stretcher-  are  bound  by  a  tire  one  inch  and  a  half  in  width.  The  nave  of 
support.  one  of  the  wheels  is  fitted  with  a  clamping  screw,  which  pierces 
it  and  passes  through  into  the  opening  along  which  the  end  of 
the  axle  is  intended  to  pass.  This  screw  woi'ks  along  a  metal 
female  screw  fixed  in  the  substance  of  the  nave,  and  is  furnished 
with  a  convenient  handle.  The  length  of  the  screw  prevents  any 
risk  of  its  displacement  from  accidental  causes. 

(c.)  The  aprings. — These  are  two  in  number.  They  consist  of 
double  elliptic  steel  springs,  each  being  two  feet  four  inches  from 
joint  to  joint  across  the  greater  axis.  Each  spring  supports  above 
a  small  iron  crutch  for  receiving  one  of  the  poles  of  a  stretcher. 
A  small  chain  and  pin  are  connected  with  each  of  these  two 
crutches,  and  through  the  sides  of  both  of  them  there  is  an  open- 
ing for  receiving  the  pins  when  it  is  required  to  secure  the  poles 
of  a  stretcher  upon  them. 

Opposite  to  the  two  crutches,  on  the  under  surfaces  of  the 
springs,  are  two  projections  of  somewhat  similar  form,  but  longer, 
by  means  of  which  the  springs  are  supported  on  the  axle.  Each 
spring  is  made  to  sit  on  the  narrow  face  of  the  quadrangular  part 
of  the  axle  which  is  turned  upwards,  and  are  held  in  position  by 
two  lateral  pieces  of  iron.  These  are  of  the  same  width  as  the 
spring  itself,  and  are  prolonged  down  each  side  of  the  axle. 
Through  these  side  pieces  a  square  iron  pin  is  made  to  pass,  under 
and  close  to  the  axle  so  that  when  in  position  the  spring,  the 
two  side  pieces,  and  the  iron  pin  together  form  an  oblong  hole 
for  the  axle  to  pass  through.  One  end  of  the  pin  is  headed,  the 
other  is  rounded,  with  a  thread  cut  on  it  to  receive  a  fly-nut,  by 
which  the  spring  can  be  clamped  on  any  part  of  the  axle.  The 
fly-nut  is  prevented  from  being  taken  completely  off  the  pin  by 
the  end  of  the  pin  being  capped ;  thus  the  spring  and  its  clamping 
part  comprise  but  one  piece,  no  portion  being  separable  from  the 
remainder. 

When  the  spring  is  clamped  to  the  axle  half  a  tui-n  of  the 
clamping  screw  serves  to  slacken  the  grasp  sufficiently  for  the 
spring  to  be  shifted  along,  or  to  be  withdrawn  altogether  from 
the  axle. 

When  the  stretcher-support  is  required  for  nse  the  wheels  and 
axle  are  connected,  and  the  springs  secured  upon  the  axle,  at 
distances  corresponding  with  the  width  of  the  stretcher  to  be 
placed  upon  them,  by  means  of  the  clamping  screws.  The 
clamping  screw  fixed  to  the  nave  of  one  of  the  wheels  is  then 
turned  until  pressure  is  exerted  by  it  on  the  axle;  this  renders 
the  axle  immovable,  and  fixes  the  springs  in  an  upright  position 
Mode  of  using  ready  to  receive  the  stretcher.    Two  bearers  tlien  carry  the 
the  stretcher-    stretcher  over  the  appliance,  and  deposit  it  upon  it  by  lettmg  the 
support.         side-poles  rest  withm  the  crutches  at  the  upper  surfaces  of  the 
sprino-s.    As  soon  as  the  stretcher  is  placed  on  the  appliance  one 
of  the  bearers  leaves  the  end  he  was  carrying  to  take  the  necessary 
steps  for  fixing  the  stretcher.    The  stretcher  in  the  meantime  is 
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the  bearer  who  remains  with  it.   The  fixing  is  effected  by  passing 

the  iron  pins  attached  to  the  crutches  either  over  or  through 

the  side-poles  of  the  stretcher,  as  may  be  most  convenient,  and 

then  by  buckling  the  two  ends  of  the  straps  to  the  respective 

traverses  of  the  stretcher.   As  the  poles  in  the  regulation  stretcher 

are  passed  through  continuous  loops  in  the  canvas,  so  that  there 

is  no  o]3ening  through  which  the  inner  arm  of  the  crutch  can  be 

nassed,  it  is  necessary  to  cut  a  smcall  opening  two  inches  in  length 

near  the  side-pole  for  it  to  pass  through ;  and  if  it  is  thought 

desirable  that  the  pin  should  be  passed  through  the  pole  itself, 

instead  of  over  it,  a  hole  will  have  to  be  previously  bored  through 

it  for  the  purpose.   As  soon  as  the  pins  are  passed  through  and 

the  straps  buckled  the  stretcher  is  ready  to  be  wheeled  away  by 

the  bearer  told  off  for  the  duty,  the  other  bearer  being  then  at 

liberty  for  other  work.    Should  the  stretcher  be  provided  with 

long  feet,  as  is  the  case  in  the  one  specially  arranged  for  the 

purpose,  and  hereafter  described,  one  of  the  bearers  may  leave  as 

soon  as  the  stretcher  is  deposited  on  the  wheeled  support,  without 

waiting  for  it  to  be  seciired  to  it.    The  remaining  bearer  simply 

lets  down  the  feet  from  the  side-poles,  and  these  feet,  witli  the 

wheels,  form  a  sufficient  support  for  the  stretcher  while  he  inserts 

the  fixing-pins  and  buckles  the  straps.    These  being  secured  he 

lays  hold  of  the  handles  of  the  stretcher  at  the  end  near  which 

the  feet  are  placed,  raises  and  secures  each  foot  successively  in  ■ 

its  place,  and  is  then  ready  to  proceed  with  the  patient. 

Having  thus  described  the  construction  of  the  wheeled  stretcher-  Sources  of  its 
support  and  mode  of  handling  it,  it  will  be  useful  to  notice  the  advantages, 
manner  in  which  the  twelve  advantages  enumerated  at  the 
commencement  of  the  remarks  are  stated  to  result  from  its 
employment. 

1.  Adaptahility  to  stretchers  of  any  tvidth. — This  quality  is 
obtained  by  having  the  springs  so  placed  on  the  axle  that  they 
can  be  moved  along  it  to  suit  either  a  wide  or  narrow  stretcher. 
This  advantage  would  equally  apply  to  the  case  of  a  stretcher 
with  one  or  both  of  its  side-poles  warped  out  of  the  straight 
line. 

2.  Ease  to  patients. — This  quality  is  secured  by  the  action  of 
the  elliptic  springs. 

3.  Facility  of  placing  a  stretcher  and  "patient  iipon  the  ap- 
pliance luithout  extra  assistance. — This  facility  is  obtained  by 
means  of  the  clamping  screw  on  the  nave  of  the  wheel.  The 
action  of  this  screw  causes  the  axle  to  remain  immovable  ;  and 
so  the  springs,  with  the  stretcher-pole  receptacles  upon  them,  are 
maintained  in  an  upright  position,  ready  for  receiving  the 
stretcher  when  laid  upon  them.  Were  it  not  for  the  clamping 
screw,  the  weight  of  the  springs  would  cause  them  constantly  to 
gravitate  downwards,  and  a  third  person  would  be  necessary  to 
hold  them  up  when  a  stretcher  was  about  to  be  placed  on  them, 
as  reported  to  be  the  case  in  the  brancard  roulant,  previously 
described. 
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4.  Security  of  the  stretcher  upon  the  appliance. — The  stretcher 
is  not  only  secured  upon  the  appliance  by  the  side-poles  being 
pinned  upon  the  crutches  attached  to  the  springs,  but  also 
additionally  fastened  by  being  strapped  to  the  traverses  at  each 
end,  and  to  the  axle. 

5.  Simplicity  of  construction. — This  quality  is  chiefly  shown 
by  the  appliance  being  capable  of  being  put  together,  or  taken 
apart  and  packed,  by  hand  alone  ;  neither  hammer  nor  wrench  are 
required  for  this  purpose.  The  wheels,  axle,  and  springs  are  of 
ordinary  construction,  with  the  exception  only  of  the  easily  manu- 
factured additions  necessary  to  fit  theni  for  their  special  purpose. 

6.  Freedom  from  liability  to  loss  of  any  of  its  parts. — This  is 
due  to  the  manner  in  which  the  several  parts  are  connected,  as 
well  as  the  manner  in  which  they  have  to  be  combined,  both 
when  they  are  in  use  and  when  they  are  packed  for  carriage. 
As  before  mentioned,  the  minor  parts,  such  as  the  clamping 
screws  of  the  springs,  the  pins  for  securing  the  stretcher  poles, 
are  fixtures  to  the  major  parts  to  which  they  belong.  So  also 
the  linchpins  remain  attached  to  the  wheels.  The  axle  clamping 
screws  can  only  be  removed  by  a  deliberate  and  continued  effort. 
None  of  the  parts,  therefore,  can  be  mislaid  or  be  lost  by  ordinary 
movement  when  the  appliance  is  in  use. 

7.  Facility  of  movement  with  a  patient  lying  upon  ^  it,  by  a 
single  bearer. — The  moderate  weight  of  the  whole  machine,  and 
the  fact  of  the  principal  part  of  the  weight  falling  upon  the  wheels^ 
contribute  this  quality  to  the  appliance. 

8.  Moderate  tveight.— The  weight  of  the  appliance  is  62  lbs. 
7  ounces,  the  wheels  being  36  lbs.  4  ounces,  the  axle  and  straps 
connected  with  them  8  lbs.  3  ounces,  and  the  springs  18  lbs.  The 
weia:ht  is  greater  than  it  need  be,  and  greater  than  it  was  intended 
it  should  be.  The  material  used  in  making  the  tires  is  double  iiv 
thickness  of  what  was  required,  but  none  of  proper  depth  and 
width  could  at  the  time  be  obtained  in  Southampton,  where  the 
wheels  were  made.  No  spring  wheeled  conveyance  can  be  con- 
structed lighter  than  this  may  be  constructed,  for  no_  such 
conveyance  can  be  reduced  to  simpler  parts  than  this,  viz.,  an 
axle,  two  wheels,  and  two  springs. 

9.  Moderate  cost— The  simplicity  of  construction  insures  a 
moderate  cost.  The  price  ought  not  to  exceed,  or  at  any  rate 
but  very  little,  the  price  of  an  ordinary  pair  of  wheels  and  axle, 
with  the  addition  of  springs  sufficiently  strong  to  bear  the  weight 
that  is  intended  to  be  placed  upon  them.  The  pattern  subjected 
to  trial  cost  U.,  but  this  was  manufactured  under  exceptional 
circumstances.  ^  .  . 

10  Durability  under  the  circumstances  of  camjjaigmng. — Jt 
is  not  more  liable  to  be  injured  by  the  circumstances  of 
campaigning  than  any  other  wheeled  vehicle,  being  proportioned 
in  strength  in  all  its  parts  to  the  shocks  it  is  likely  to  meet  with, 
whether  in  use  or  packed  up  during  transport.  When  m  use, 
the  parts  most  likely  to  feel  the  force  of  any  accidental  concussion 
will  be  the  adjustments  by  which  the  two  springs  are  clamped  to 
the  axle,  for  these  are  rigid,  and  not  able  to  yield,  as  the  otUer 
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parts  of  the  springs  can,  to  any  force  impressed  upon  them  Chap_-V. 
These  are  therefore,  made  strong  and  resisting.    When  fastened 
up  as  a  package  for  transport,  the  most  fragile  parts— viz  the 
two  springs— are  protected  from  injury  by  being  placed  withm 

the  two  wheels.  i  t  j-  j. 

11  Capahility  of  being  easily  and  securely  packed  for  stow- 
ac/e— The  parts  of  the  appliance  are  as  easily  taken  asunder  as 
they  are  put  together.  When  taken  asunder,  one  wheel  is  first 
laid  on  the  ground  ;  the  two  springs,  which  fit  withm  the  cir- 
cumference of  the  felloes,  and  the  axle  are  laid  upon  this  wheeJ, 
and  the  second  wheel  is  then  laid  over  these.  The  two  ends  ot 
the  strap  fastened  to  the  axle  are  used  to  buckle  the  whole 
too-ether  The  two  ends  of  the  axle  project  beyond  the  wheels, 
and  can  be  used  as  handles  for  the  purpose  of  carrying  the  package 

if  required.  .  .     ,      •    •  ^ 

12.  Capahility  of  use  with  the  most  primitive  description^  of 
si^-ete'/ier.— Temporary  stretchers,  made  in  the  field,  and  consisting 
only  of  two  poles  cut  from  a  tree,  with  a  piece  of  sufiiciently 
strong  cloth  or  canvas  nailed  or  otherwise  secured  to  them,  can  be 
used  with  the  appliance,  by  boring  two  small  holes  through  the 
poles  for  the  pins  of  the  crutches  on  which  the  poles  rest  to  pass 
through.  The  pinning  of  the  two  crutches  to  the  poles  will 
obviate  shifting  at  the  same  time  that  the  fixed  positions  of 
the  springs  will  keep  the  poles  apart,  and  thus  act  instead  of 
traverses. 

Serjeant  Shortell  constructed  a  special  stretcher,  with  long 
jointed  feet,  for  use  with  his  stretcher-support,  but  as  this 
stretcher  is  not  an  essential  part  of  the  appliance,  which,  as 
before  named,  is  suited  for  any  stretcher,  it  is  not  here  described. 
When  the  stretcher-support  was  tried  at  Netley,  the  experi- 
ments were  conducted  both  with  Serjeant  Shortell's  stretcher  and 
aLso  with  the  regulation  stretcher  of  the  British  service. 

The  trials  were  made  in  the  same  order  as  that  in  which 
the  advantages  claimed  for  this  appliance  have  been  already 
enumerated,  and  it  will  be  convenient  to  refer  to  them  in  the 
same  succession  and  under  corresponding  numbers. 

The  following  were  the  results  of  the  trials  : — 

1.  The  appliance  can  be  used  with  a  regulation  stretcher.    The  Kesults  of 
springs  can  be  shifted  to  suit  it  to  a  stretcher  of  a.ny  width,  ^jpj^g^^g^^^g^ 
The  appliance  can  be  used  with  the  middle  of  the  regulation  support, 
stretcher,  placed  over  the  axle,  thus  throwing  all  the  weight 
upon  the  wheels ;  this  is  not  done  with  a  stretcher  furnished 
with  long  feet,  or  the  feet  would  be  rendered  useless.  The 
regulation  stretcher  requires  to  have  a  hole  cut  on  each  side  in 
the  canvas  for  it  to  be  properly  fastened  by  the  pins  of  the 
crutches,  but  the  application  of  the   straps  alone  secures  it 
sufficiently  for  temporar}"-  use.    The  appliance  was  tried  with  an 
ordinary  regulation  stretcher  without  holes  being  cut  in  the 
canvas,  and  when  a  person  was  wheeled  upon  it  over  broken 
gi-ound  the  movement  was  found  to  be  very  easy.    (The  sub- 
sequent experimental  trials  were  made  with  Serjeant  ShorteU's 
.modified  stretcher  placed  upon  the  stretcher-support.) 
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2.  The  appliance  was  tried  with  Serjeant  Shortell's  modified 
stretcher  over  ground  broken  by  holes,  and  the  movement  was 
pronounced  by  the  men  carried  upon  it  to  be  very  easy.  I  was 
myself  wheeled  over  broken  ground  upon  it,  and  found  the 
movement  as  free  from  jolts  as  I  believe  it  could  be  on  any 
wheeled  conveyance ;  such  concussions  as  were  felt  were  chiefly 
felt  about  the  pelvis  ;  the  legs  and  upper  parts  of  the  body  were 
very  little  shaken. 

^.  There  was  no  difficulty  in  fixing  the  appliance,  nor  in  either 
placing  the  stretcher  upon  it  or  taking  the  stretcher  off*.  Two 
bearers  only  were  required  for  the  purpose.  As  soon  as  the 
stretcher  was  placed  upon  the  appliance,  one  of  the  two  bearers 
sufficed  to  secure  it  in  position  by  the  straps  and  crutch-pins ; 
the  other  bearer  being  set  free  for  any  other  duty. 

4.  The  fastening  of  the  stretcher  to  the  appliance  was  per- 
fectly secure.  The  appliance  and  stretcher  could  be  lifted  up  and 
carried  away  together,  by  two  men,  without  the  least  risk  of 
separation  or  disj)lacement. 

5.  The  construction  was  found  to  be  very  simple.  Every  man 
understood,  almost  at  a  glance,  how  to  put  the  appliance  and 
stretcher  together,  or  to  take  it  to  pieces  for  package. 

6.  All  the  parts  of  the  machine  appeared  to  be  well  guarded 
against  the  risk  of  accidental  separation  and  loss. 

7.  One  bearer  could  easily  wheel  the  machine  with  a  man 
lying  upon  it  over  any  ground  admitting  the  passage  of  a  wheeled 
vehicle. 

S.  The  weight  is  sufficiently  moderate  to  allow  of  two  bearers 
carrying  the  conveyance  with  a  Avounded  man  upon  it  for  short 
distances.  The  experiment  was  tried  of  two  bearers  carrying 
the  whole  conveyance  with  a  man  upon  it,  first  u^pon  level  ground, 
and  afterwards  across  a  gap  ten  feet  in  width  and  two  and  a 
half  deep ;  no  difficulty  was  experienced  in  either  case.  The 
wheels  proved  to  be  an  advantage  in  the  latter  case,  from  acting 
as  a  support  after  the  conveyance  had  been  lowered  into  the  gap 
and  while  the  second  bearer  was  descending  into  it,  so  that  it 
was  found  to  be  easier  to  carry  a  man  across  this  hollow  way  on 
the  wheeled  conveyance  than  on  an  ordinary  stretcher. 

9.  The  cost  of  the  conveyance  has  been  stated  elsewhere  ;  no 
doubt  the  cost  would  be  less  if  made  on  the  same  conditions  as 
Government  wheeled  convevances  are  usually  constructed. 

10.  It  appeared  to  be  well  adapted  to  sustain  the  ordinary 
risks  likely  to  be  encountered  on  field  service. 

11.  When  the  parts  of  the  appliance  were  separated  and  put 
together  for  stowage  iu  the  m£inner  elsewhere  described,  the 
whole  was  found  to  form  a  compact  package,  readily  carried  by 
either  one  or  by  two  men,  and  sufficiently  secuj-e  against  damage 
or  loss  of  parts,  without  the  addition  of  a  packing-case. 

12.  Although  the  alleged  twelfth  advantage  was  not  tried,  it 
was  sufficiently  manifest  that  any  two  poles,  hoAvever  rouglily  cut, 
with  a  piece  of  cloth  stretched  and  fixed  between  them,  coald  be 
adapted  to  the  appliance  and  rendered  capable  of  serving,  as  a 


ShortelVs  tuheelecl  Stretcher- Siip'port. 


249 


temporary  measure,  the  main  purposes  fulfilled  by  the  stretchers  Ciur^V. 
which  had  been  used  in  making  the  experiments,  the  results  of 
which  have  just  been  described. 

In  addition  to  the  advantages  just  named,  it  was  suggested 
that  the  modified  stretcher  when  resting  upon  the  appliance  was 
sufficiently  firm  on  its  feet,  and  of  a  favourable  height,  to  answer 
as  a  substitute  for  an  operating  table,  in  case  of  one  not  being  at 

hand  when  required. 

At  the  same  time  that  the  wheeled  stretcher-support  was  found,  gjgg^^*;^^^^^ 

on  trial,  to  have  the  advantages  just  enumerated,  it  was  thought 
that  these  advantages  might  be  increased  by  the  following  alte- 
rations in  some  of  its  details  (marked  A,  B,  c,  D,  E,  and  f),  and 
that  these  alterations  v/ould  not  interfere  in  any  way  with  the 
principles  and  main  features  of  its  construction. 

(A.)  Instead  of  the  springs  being  secured  to  the  axle  by  the 
clamps,  &c.,  they  might  each  have  attached  to  them  in  the  same 
situation  an  eye-hole,  of  a  form  adapted  to  fit  and  slide  along 
the  axle.  The  fly-nut  and  screw  would  thus  be  done  away  with ; 
the  strength  of  the  spring  attachment  would  be  increased  without 
the  weight  being  increased  ;  the  axle  need  not  be  so  broad  and 
deep,  and  would,  therefore,  be  lighter  ;  and  the  construction 
would  be  even  simpler  than  it  is  at  present.  If  the  eye-holes  were 
rather  broader  above  than  below,  the  axle  also  corresponding  in 
shape,  any  tendency  of  the  springs  to  shift  their  position  while 
the  conveyance  was  in  motion  would  be  obviated ;  it  is  not  pro- 
bable, however,  even  if  the  holes  and  axle  be  square,  that  such 
shifting  would  take  place,  as  the  weight  upon  the  stretcher  would 
tend  to  keep  them  in  their  places. 

(b.)  The  joints  of  the  springs  might  be  made  after  the  ordinary 
fashion  of  spring-joints,  "lugs,"  as  they  are  called,  with  advan- 
tage, instead  of  being  hinged  as  they  are  in  the  pattern. 

(c.)  The  tires  of  the  wheels  might  be  lessened  in  the  thickness 
by  one-half  This  would  lessen  the  weight,  and  yet  leave  the 
wheels  sufiiciently  strong.  (It  was  explained  that  they  would 
not  have  been  put  on  of  such  a  substance  as  they  are  if  iron 
bands  of  less  thickness  but  of  the  same  v/idth,  could  have  been 
got ;  but  the  maker  at  Southampton  said  there  was  none  of  the 
sort  named  to  be  obtained  in  the  town.  The  constructor  was 
not  used  to  the  manufacture  of  such  machines,  and  the  distance 
of  Southampton  from  Netley  preventing  constant  supervision  of 
'the  manufacture  while  it  was  in  progress,  led  to  some  small 
matters  of  detail  being  different  from  what  the  designer  would 
bave  arranged  had  be  had  more  opportunity  of  interference.) 

(d.)  Each  wheel-nave  might  be  reduced  nearly  two  inches 
in  length,  thus  lessening  the  depth  of  the  stretcher-support  when 
packed. 

(e.)  It  would  be  advantageous  if  the  wheels  were  so  far  in- 
creased in  diameter  as  to  admit  the  axle  within  them  when 
packed.  The  package  would  be  facilitated,  in  a  canvas  bag  for 
example,  and  this  would  be  especially  obvious  in  case  of  a  number 
of  these  appliances  being  packed  and  sent  away  together. 


250 


Gauvin's  Hand-wheel  Litter. 


(F.)  It  would  be  useful  to  substitute  another  plan  for  holding 
the  stretcher-poles  in  the  crutches  upon  the  springs.  Pins  and 
chains  are  liable  to  be  broken  off,  and  though,  in  the  present 
instance,  easily  replaced,  this  inconvenience  may  aB  well  be 
obviated  if  practicable.  Some  means  by  which  the  stretcher- 
poles  could  be  securely  fixed  within  the  crutches  would  perhaps 
answer  best ;  the  attachment  of  the  stretcher  to  the  wheels  and 
axle  would  then  be  still  more  independent  of  the  addition  of  the 
straps. 

On  the  whole,  however,  there  can  be  no  doubt  that  the 
wheeled  stretcher-support  just  described  was  the  most  practi- 
cally serviceable  invention  of  the  kind  at  the  time  of  its  intro- 
duction. ^  Its  value  has  been  shown  by  several  features  in  its 
construction  having  been  copied  by  subsequent  designers  of 
wheeled  litters,  and  it  seems  not  unlikely  that,  if  conveyances  of 
tliis  class  are  ever  regularly  admitted  as  articles  of  field  hospital 
equipment,  the  particular  patterns  adopted  will  be  some  modi- 
fication of  the  simple  stretcher-support  designed  b}^  Serjeant 
Shorten,  rather  than  any  of  the  more  complicated  kinds  which 
are  occasionally  recommended. 
Dr.  Gauyin's  Gauvin's  spring  stretcher  on  wheels* — This  is  the  wheeled 

spring  stretcher  stretcher  which  gained  the  competitive  prize  oflfered  for  the  best 
on  wheels.  example  of  its  class  on  the  occasion  of  the  Universal  Exposition 
at  Paris  in  1867.  Some  of  its  features  have  been  already  alluded 
to  in  general  terms  in  the  chapter  on  stretchers  (page  160),  but 
a  particular  account  of  its  construction  was  reserved  to  be  placed 
in  the  present  chapter,  for  it  was  as  a  wheeled  stretcher  that  the 
contrivance  chiefly  attracted  attention  at  Paris.  Moreover,  it 
is  only  in  this  form  that  Dr.  Gauvin's  stretcher  can  be  studied 
with  completeness  ;  for,  although  capable  of  use  as  a  field-stretcher 
without  the  wheels,  it  is  scarcely  likely  that  in  such  a  capacity 
alone  it  would  have  been  recommended  for  adoption,  for  reasons 
already  given  in  the  remarks  upon  it  among  those  on  hand- 
litters. 

Dr.  Gauvin's  wheeled  stretcher  has  undergone  several  altera- 
tions in  the  details  of  its  construction,  and  other  adaptations 
have  been  added  to  it,  since  the  date  when  it  was  first  brought 
before  the  observation  of  the  committee  who  adjudged  to  it  the 
prize  at  Paris,  but  the  essential  features  embodied  in  the  con 
trivance  remain  the  same.  The  following  illustrations,  which 
are  copied  from  the  second  part  of  the  report  of  the  proceedings 
of  the  international  meetings  of  the  societies  for  aid  to  wounded 
troops  held  in  Paris  in  August  1867,  serve  to  give  a  fair  idea  of 
Dr.  Gauvin's  stretcher  in  its  latest  form,  both  on  and  ofi"  its 
wheels. 

*  This  stretcher  was' thus  named  at  Paris.  "  Brancard  a  roues  et  a  bran.  Brancard 
"  «  ressorts,  nouveau  modele,  du  Dr.  Gauvin,  conservant  la  suspension  et  I'dlasiicitd  avec 
"  ou  sa7is  ses  roues."  "  Wheeled  and  haiid-stretcher.  Spring  stretcher,  new  pattern, 
"  of  Dr.  Gauvin,  preserving  suspension  and  elasticity  without  or  with  its  wheels."  It 
was  also  spoken  of  as  Dr.  Gauvin's  "  Brancard-Jit  a  ressorts,"  or  "  spring  stretcher- 
bed." 
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rig.  XC. — Dr.  Gauvin's  Spring -stretclier  on  Wheels. 


Wis  XCI  —Dr.  Gauvin's  Spring-stretclier  removed  from  its  Wheels.  The  small 
wheeled  feet  shown  in  the  drawing  are  to  facilitate  its  passage  over  the  floor  of  a 
wagon. 

An  examination  of  Figures  Nos.  XC.  and  XCI.  serves  to  show  f^^^^^^^mU^^" 
that  the  most  striking  feature  in  Dr.  Gauvin's  wheeled  stretcher  q^^^'s  con- 
is  the  two-fold  construction  of  the  part  upon  which  the  patient  is  ti-ivance. 
placed.    Instead  of  a  single  stretcher,  as  is  ordinarily  used.  Dr. 
Gauvin  employs  a  double  stretcher,  the  upper  of  the  two  stretchers 
being  suspended  by  leather  rings  from  four  steel  springs  fixed  to 
the  four  corners  of  the  lower  stretcher.    The  necessity  for  springs 
between  the  stretcher  and  the  wheels  and  axle  is  thus  got  rid  of, 
and,  in  the  present  instance,  as  may  be  noticed  in  Fig.  xciii.,  the 
union  is  estabhshed  by  the  side-poles  of  the  under  stretcher  being 
connected  with  rigid  oblong  pieces  of  iron  approaching  the  letter 
V  in  shape,  attached  to  and  rising  upward  from  the  axle._ 

When  the  double  stretcher  is  used  without  the  wheels  it  is  the 
lower  of  the  two  frames  which  is  held  in  the  hands  of  the 
bearers.  It  is  furnished  with  handles  for  this  purpose.  The 
lower  frame  is  a  complete  stretcher,  the  side-poles  being  fixed 
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apart  by  traverses,  and  the  whole  filled  up  with  a  canvas  bottom, 
which  is  nailed  to  the  side -poles.  At  one  end  the  canvas  extends 
beyond  the  bed  part  of  the  stretcher  and  is  folded  round  a  small 
wooden  roller.  Four  small  wheels  are  fixed  under  the  side-poles 
just  beyond  the  handles,  and  beneath  the  spots  on  their  upper 
surfaces  where  the  ends  of  four  C  springs  are  fixed.  The  side- 
poles  of  the  upper  frame,  on  which  the  patient  reclines,  are  im- 
mediately over  those  of  the  lower  frame.  The  canvas  is  fixed  to 
tliem  by  metal  tacks  passed  through  two  narrow  strips  of  leather. 
At  their  four  corners  they  are  fitted  with  small  iron  hooks,  and 
these  are  made  to  receive  four  leather  rings,  which  again  are 
hooked  on  to  the  ends  of  the  curved  springs  fixed  to  the  lower 
frame.  When  a  patient  is  placed  on  the  canvas  of  the  upper 
frame  he  is  caused  to  swing,  as  it  were,  within  and  between  the 
supports  which  curve  upwards  from  the  four  comers  of  the  lower 
frame,  and  these  supports  being  in  fact  very  elastic  (the  C  springs) 
and  freely  moving  in  the  remaining  part  (the  leathern  rings)  the 
movement  is  rendered  extremely  easy.  To  add  further  to  the 
comfort  of  a  patient  placed  upon  the  stretcher  a  moveable  head- 
rest formed  of  hinged  iron  rods  covered  with  canvas  is  provided. 
The  patient  is  in  addition  protected  against  the  risk  of  his  arms 
or  body  being  brought  into  collision  with  either  wheel  by  the 
application  of  two  side-rails  or  flaps,  which  are  liinged  to  the 
respective  side-poles,  and  from  the  efi"ects  of  weather  by  a  hood 
and  cover. 

The  upper  and  lower  frames  of  the  litter  can  be  separated 
from  each  other  and  then  used  as  two  separate  stretchers.  But 
under  these  circumstances  neither  stretcher  has  the  special  quality 
of  suspension  and  elasticity  which  is  possessed  by  the  two  when 
in  combination. 

The  upper  frame  when  used  as  a  stretcher  is  held  by  the  four 
leathern  rings,  already  mentioned,  instead  of  the  usual  handles. 
The  lower  stretcher  is  held  by  its  handles.  The  springs  fixed  to 
this  stretcher  no  longer  act  as  springs,  but  two  of  them  are 
employed  for  receiving  the  wooden  roller  with  the  additional 
canvas  attached  to  it,  previously  alluded  to,  and  so  far  assist  in 
forming  a  head-rest  for  a  patient. 

The  spring  stretcher  without  the  wheelsjboth  fi'ames  included, 
can  be  folded  up  into  a  comparatively  small  space  to  facilitate 
package.  This  is  eflfected  by  both  frames  being  alike  connected 
by  iron  traverses  jointed  in  their  centres.  Dr.  Gauvin  calculates 
that  two  hundred  and  twenty-five  of  the  spring  stretchers  with- 
out the  wheels  can  be  carried  in  a  goods'  wagon  on  a  railway, 
and  that  thus,  as  each  spring  stretcher  can  be  divided  into  two 
for  use  on  a  field  of  battle,  four  hundred  and  fifty  stretchers  are 
provided.  The  wheels  with  the  axle  are  adapted  for  being  fastened 
together  in  a  separate  package  by  the  aid  of  a  strap,  much  in  the 
same  way  as  Shortell's  stretcher-support.  The  spring  stretcher 
and  wheels  packed  are  shown  in  the  following  illustrations  : — 
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Fig.  XCIL— Gauvln's  Spring-stretcher  Kg.  XCIII.— The  wheels  and  axle  of  Gau- 
folded  up  for  package.  vln's  wheeled  sprmg-stretcher  arranged 

for  package. 

In  placing  tlie  stretcher  upon  its  wheels  the  connexion  has  to  Connexion  of 
he  formed  by  the  aid  of  two  iron  pegs  or  tenons  fixed  to  the  ^^i^'i^*^^^'' 
middle  of  each  side-pole  of  the  lower  frame.    These  iron  pegs,  wheels, 
which  are  a  short  distance  apart,  are  made  to  pass  through  two 
corresponding  openings  with  which  the  upper  part  of  each  of  the 
oblong  iron  supports  upon  the  axle  is  pierced.    Tlie  pegs  are 
afterwards  prevented  from  starting  out  of  these  openings  by 
small  bolts  suspended  by  chains  being  passed  through  their  lower 
ends.    As  no  means  are  provided  for  fixing  the  axle  supports 
upright,  they  naturally  fall  downwards  when  left  to  themselves, 
and  hence  a  third  bearer  is  necessary  to  keep  them  in  proper 
position  when  the  two  bearers  carrying  the  spring  stretcher  are 
about  to  secure  it  to  the  wheels  and  axle. 

The  most  important  quality  in  the  conveyance,  and  that  m 
respect  to  which  it  chiefly  differs  from  all  other  wheeled  stretchers, 
is  the  elasticity  and  swinging  movement  possessed  by  it,  inde- 
l>endent  of  any  springs  connected  with  the  wheels  and  axle. 
Being  attributable  to  the  manner  in  which  the  stretcher  itself  is 
constructed,  these  qualities  remain  with  it  after  it  is  removed 
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from  the  wheels  to  the  same  extent  as  is  possessed  by  it  when 
upon  the  wheels.  And  hence  it  is  that  the  stretcher  is  equally 
capable  of  use  on  carts  or  wagons,  whether  common  country  carts 
or  railway  wagons,  without  springs,  as  it  is  of  being  used  on  its 
own  wheels  and  axle  without  springs.  The  weight  of  the 
stretcher  is  unavoidably  increased  to  obtain  this  quality,  and 
simplicity  and  singleness  are  necessarily  done  away  with  in  its 
construction.  The  weight  of  the  double  stretcher,  as  before 
mentioned  at  page  161,  really  unfits  it  for  the  general  purposes  of 
a  primary  stretcher.  It  is  true  that  it  can  be  divided  into  two 
parts  and  each  part  separately  used  as  a  stretcher,  but  the  dis- 
tinguishing qualities  of  suspension  and  elasticity  disappear  from 
each  the  moment  the  separation  is  made.  The  upper  and  lower 
frames  must  be  joined  together  in  order  to  obtain  the  advantages 
of  these  qualities. 

Discarding  all  idea,  however,  of  using  Dr.  Gauvin's  stretcher 
without  its  wheels  as  a  'primary  field  stretcher,  the  contrivance 
has  many  features  to  recommend  it  for  use  as  a  stretcher  of  the 
secondary  kind,  with  adaptation  for  rapid  movement  on  wheels 
when  the  terrain  is  such  as  to  admit  of  their  employment.  One 
important  question  which  has  to  be  determined  is,  how  far  its 
construction  will  enable  it  to  resist  the  shocks  all  such  articles 
must  be  subjected  to  in  campaigning,  and  this  can  alone  be  settled 
when  sufiicient  experiments  have  been  made  on  the  subject. 

Wheeled  stretcher  under  trial  in  the  Prussian  army. — The 
wheeled  stretcher  made  by  M.  Neuss,  of  Berlin,  and  used  by  the 
Knights  of  St.  J ohn  in  the  service  of  the  Prussian  army,  has  been 
already  described.  After  the  introduction  of  that  conveyance 
the  Prussian  military  authorities  adapted  the  stretcher  of  one  of 
the  army  regulation  ambulance  wagons,  the  "  Transport  Wagen 
fur  Schwernerwundete,"  for  being  moved  upon  wheels.  The 
adaptation  was  arranged  by  an  officer  in  the  Prussian  War  Office, 
and  the  plan  carried  into  execution  by  the  Government  contrac- 
tor, Mr.  Dittmary.  This  contrivance  difiers  in  many  particulars 
from  Neuss's  litter. 

The  stretcher  thus  adapted  is  one  of  the  secondary  kind  ;  it  is 
not  made  capable  of  being  folded  up  either  transversely  or  length- 
wise, but  has  been  chiefly  prepared  for  being  carried  in  the  am- 
bulance wagon  before  named  ;  although,  at  the  same  time,  it  can 
be  carried  by  hand  when  required.  A  traverse  made  of  wood 
near  the  head  of  the  stretcher,  and  two  iron  rods  slightly  bent 
near  its  middle  and  foot-part,  are  used  to  keep  the  side-poles 
apart.  These  latter  rest  upon  four  short  wooden  feet.  On  the 
inferior  surfaces  of  these  feet  are  iron  bands,  and  these  bands  are 
continued  from  them  on  each  side,  and  cover  neai'ly  the  whole 
length  of  the  under  surfaces  of  the  side  poles.  The  feet  are  thus 
strengthened,  and  the  gliding  of  the  stretcher  along  the  floor  of 
the  wagon  facilitated.  The  greater  part  of  the  bottom  of  the 
stretcher  consists  of  canvas  sacking,  which  is  laced  underneath, 
and  admits  of  being  removed  for  being  cleaned,  or  of  being 
slackened  or  tightened  at  pleasure.    The  part  which  supports 
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the  head  and  shoulder  of  the  patient  is  moveable,  being  hinged  Chap.  V* 
at  the  lower  end,  and  supported  upon  two  racks  winch  work  ' 
within  the  side -poles.  A  pillow  of  glazed  cloth  is  attached  by 
three  straps  to  the  surface  of  this  head-piece,  and  underneath 
the  latter  there  is  a  smaU  knapsack,  also  fastened  by  buckles  and 
cords  for  carrying  articles  of  dressing,  bottles,  &c.  A  padded 
flap  is  hinged  to  the  centre  of  each  side-pole  ;  these  flaps  protect 
the  arms  of  a  patient  from  coming  into  contact  with  the  wheels. 

The  wheeled  support  made  to  receive  this  stretcher  consists  of  Construction  of 
two  short  wheels,  each  being  about  2^  feet  in  diameter,  turnmg  '^^^^X'^" 
upon  an  iron  axle  which  carries  two  elliptical  springs.  Jr'rops 
are  connected  with  the  joints  at  the  four  ends  of  these  springs,- 
and  when  these  are  let  down  the  stretcher-support  remains  in 
position  ready  for  the  stretcher  to  be  fixed  to  it. 

Tlie  stretcher  fixed  upon  its  wheeled  support  is  shown  in  the 
following  drawing  which  is  copied  from  Dr.  E.  Gurlt's  descriptive 
plates  of  ambulance  materiel.* 


Fig.  XCIV. — Side-view  of  the  Wheeled  Stretcher  in  use  in  the  Prussian  army. 

The  mechanism  by  which  the  stretcher  is  fixed  to  the  wheeled  ^^^^^^fj^ef 
support  is  simple.  Upon  the  top  of  each  spring  there  are  and  wheels, 
two  small  iron  supports,  and  resting  upon  them  a  crutch  of  the 
same  metal  and  of  proper  size  for  receiving  one  of  the  side  poles. 
The  inner  side  of  the  crutch  is  less  in  height  than  the  outer  side. 
The  middle  of  the  floor  of  the  crutch  is  pierced  by  a  rectangular 
opening.  Beneath  the  middle  of  each  side-pole  of  the  stretcher 
is  an  iron  tenon  of  a  size  fitted  to  enter  this  opening,  and  long 
enough  to  pass  below  it  between  the  two  crutch-supports.  The 
lower  part  of  the  tenon  is  pierced  by  an  opening  in  shape  like 
the  key-hole  of  a  lock  placed  horizontally.  When  the  poles  of 
the  stretcher  have  been  placed  in  the  crutches  and  the  side-pole 
tenons  have  passed  through  their  respective  openings,  they  are 
each  fixed  in  their  place  by  the  insertion  of  a  small  bolt  adapted 
in  shape  for  entering  the  horizontal  key-hole  before  named.  The 
bolts  for  this  pui-pose  are  attached  by  small  chains  to  the 
respective  springs.    When  a  half-turn  is  given  to  them  after 


*  Tor  a  reference  to  this  work  see  Appendix,  note  4. 
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ChapJt.     their  insertion  their  own  weight  maintains  them  in  the  position 
thus  given,  and  they  can  only  be  withdrawn  by  again  raising 
The  feet  of              ^  half-turn  upwards.  ° 
tlifstStcher-       J!^®        ^^^^  attached  to  the  ends  of  the  elliptical  springs  are 
support.         not  left  to  act  singly,  but  are  united  into  two  couples  by  cross- 
pieces  being  joined  to  them.    One  of  these  couples  is  bent  so  as 
to  be  capable  of  folding  within  the  other  couple.    When  not 
employed  as  supports  the  two  couples  are   turned  upwards 
toward  the  axle,  and  here  they  are  secured  by  a  strao  and 
buckle  which  is  passed  around  them  and  the  axle  together  ^  The 
shape  of  the  feet  and  the  manner  in  which  they  are  folded  ur) 
are  shown  in  the  following  sketch  :  


Concluding 
remarks  on 
the  Prussian 
army  wheeled 
■stretcher. 


Height  suitable 
for  wheeled 
stretchers. 


rig.  CXV.— The  Spring- support  of  the  Prussian  army  Wheeled  Stretcher  looked  at 
from  above.    The  feet  are  folded  and  strapped  to  the  axle. 

Some  remarks  upon  the  results  of  the  use  of  these  litters 
during  the  Prussian  campaign  of  1866  in  Bohemia,  will  be  found 
in  Surgeon -Major  Bostock's  report,  to  which  reference  has  been 
before  made  in  this  treatise.  According  to  this  officer,  the 
opinion  of  the  Prussian  surgeons  was  not  so  much  in  their  favour 
as  might  have  been  expected.*  The  chief  objection  seems  to  have 
been  the  jolting  and  rough  movements  caused  when  they  were 
wheeled  over  stony  and  uneven  ground.  Over  good  roads,  level 
tmf,  and  some  cultivated  ground,  the  movement  was  rapid  and 
easy,  but  this  did  not  appear  to  compensate  for  the  drawback 
above  named.  Dr.  Gurlt  has  pointed  out  that  the  lowness  of 
the  wheeled  support  gives  rise  to  a  certain  amount  of  incon- 
venience, for  persons  of  middle  height  or  upwards  are  compelled 
to  bend  themselves  forward  in  order  to  keep  the  stretcher 
horizontal  while  wheeling  it  along.  Higher  wheels  would  more- 
over facilitate  the  passage  of  the  conveyance  over  uneven 
ground. 

It  is  questionable  whether  the  wheels  of  any  wheeled  stretcher 
should  be  less  than  3^  feet  in  diameter.  The  axle  will  then  be 
1  foot  9  inches  from  the  ground,  and  allowing  another  9  inches 
for  the  springs  and  stretcher  receptacles  upon  them,  the  stretcher 


*  Army  Medical  Keports,  vol.  vii.,  p.  377. 
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itself,  when  horizontal,  will  be  2^  feet  from  the  ground.    This  is     Chap.  V. 

the  position  at  which  a  man  of  average  height,  one  of  5  feet  8   

inches  for  example,  is  found  to  be  able  to  handle  and  push  a 
wheeled  stretcher  kept  level  most  easily,  so  far  as  the  use  of  his 
arms  and  personal  exertion  are  concerned. 

Simss  wheeled  stretchers.  —  Two  forms  of  Swiss  wheeled 
stretchers  are  figured  in  Dr.  Gurlt's  plates  of  ambulance 
materiel,  one  designated  "brancard  roulant  Suisse,"  the  other 
"  brancard  h,  roues  Suisse,  modele  de  M..  Ruepp." 

Brancard  roulant  Suisse. — This  stretcher  has  its  two  wheels  Swiss  wheeled 
applied  to  it  at  one  of  its  extremities,  and  it  is  used  in  the  same  stretcher, 
way  as  one  of  the  Bautzen  wheelbarrows  before  described.  The 
stretcher  is  simple,  consisting  only  of  two  poles  and  a  canvas 
bottom  with  detached  traverses.  Each  traverse  is  made  of  iron, 
has  two  feet  in  one  and  the  same  piece  with  itself,  and  is  pro- 
vided with  circular  openings  so  that  it  may  be  passed  over  the 
pole-handles.  Only  one  of  these  traverses  is  employed  when  the 
stretcher  is  used  as  a  wheeled  conveyance,  this  traverse  being  at 
the  end  which  is  handled  by  the  bearer.  At  the  other  end  the  Its  construe- 
two  poles,  for  about  six  inches  from  their  extremities,  are  covered 
with  metal,  and  within  these  limits  the  poles  are  pierced  by 
two  openings  passing  completely  through  tbem  and  destined 
to  receive  the  ends  of  the  axle  on  which  the  wheels  turn.  The 
axle  and  wheels  have  to  be  inserted  before  the  traverse  is  put  on. 
The  absence  of  the  traverse  enables  the  handles  to  be  brought 
near  each  other,  and  in  proportion  causes  the  space  between  the 
other  end  of  the  side-poles  to  be  widened,  so  as  readily  to  allow 
the  insertion  of  the  axle  into  the  openings  provided  for  it.  The 
wheels  and  axle  being  fixed,  the  traverse  with  its  feet  is  put  in 
position  at  the  other  end,  and  the  wheeled  stretcher  is  ready  for 
use.  It  is  obvious  that  such  a  contrivance  may  be  very  quickly 
put  together.  The  wheels  are  only  of  moderate  height,  viz., 
1  foot  8  inches  in  diameter,  causing  the  part  of  the  stretcher  in 
which  the  axle  is  inserted  to  be  about  10  inches  above  the 
surface  of  the  ground.  The  iron  feet  attached  to  the  traverse 
are  13  inches  in  height,  so  that  there  is  a  gradual  slope  from  the 
handle  of  the  stretcher  toward  the  wheels  when  it  is  standing 
upon  the  ground.  This  slope  is  of  course  increased  when  the 
stretcher  is  being  wheeled. 

Several  objections  present  themselves  to  a  wheeled  stretcher  Remarks  on 
of  this  description.  Not  only  the  exertion  of  moving  the  con-  stretcher, 
veyance,  but  a  very  large  proportion  of  the  weight  of  the  vehicle 
and  the  patient  upon  it  has  also  to  be  borne  by  the  person 
pushing  it  along.  The  labour  of  rolling  it  up  an  inclined  road 
would  speedily  cause  great  fatigue ;  in  rolling  it  along  a  road 
with  a  downward  inclination,  the  slope  of  the  stretcher  and  the 
flatness  of  the  canvas  would  give  a  constant  tendency  to  the 
patient  to  glide  downwards  toward  the  wheels.  There  are  no 
springs  to  the  conveyance,  and,  as  already  pointed  out  in  the 
description  of  Arrault's  wheeled  stretcher,  this  want  would  unfit 
It  lor  use  over  any  but  the  most  level  and  smoothest  roads.  The 
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lowness  of  the  wheels  would  increase  greatly  the  difficulties 
arising  from  friction,  especially  if  the  conveyance  had  to  pass 
along  ground  which  admitted  of  the  wheels  sinking  below  its 
surface. 

Brancard  a  roues  Suisse,  modUe  De  M.  Ruepp. — This  wheeled 
stretcher  consists  of  a  simple  stretcher,  without  feet,  placed  upon 
a  pair  of  wheels  and  springs  having  the  general  appearance  of 
Shortell's  stretcher-support.  The  chief  points  of  difference  are 
the  manner  in  which  the  springs  are  fixed  to  the  axle  ;  the  want 
of  means  for  fixing  them  upright  to  receive  the  stretcher ;  and 
lastly,  the  absence  of  the  straps  connecting  the  axle  and  tra- 
verses, which  act  an  important  part  in  Shortell's  contrivance,  and 
consequently  the  necessity  of  fixing  the  side-poles  more  firmly 
in  the  grasp  of  the  crutches  than  exists  in  that  conveyance. 
In  M.  Ruepp's  stretcher  the  springs  each  rest  upon  a  small 
upright  iron  column,  the  end  of  which  is  caused  to  pass  through 
an  opening  prepared  for  it  in  the  corresponding  end  of  the  axle, 
where  it  is  fixed  by  a  small  bolt  attached  to  a  chain.  The 
crutch  on  the  top  of  the  spring  is  circular,  but  divides  into  two 
halves,  the  upper  half  being  made  to  open  outwards  from  the 
lower  half  by  means  of  a  double  neck  and  connecting  hinge- 
joint.  When  the  upper  half  is  turned  over  towards  the  wheel, 
the  lower  half  is  uncovered  and  ready  to  receive  the  stretcher 
pole.  The  pole  being  placed  in  it,  the  upper  half  is  turned  over 
again  so  as  to  cover  the  pole.  It  is  then  fixed  in  the  crutch  by 
a  screw  which,  being  turned  through  the  double  neck,  binds  the 
two  halves  of  the  crutch  together  with  the  pole  between  them. 
The  wheels  are  two  feet  seven  inches  in  diameter,  and  the 
stretcher  when  fixed  upon  the  springs  is  nearly  of  the  same 
height  above  the  surface  of  the  ■  ground.  The  stretcher  is  not 
supported  in  the  centre,  but  at  a  point  such  that  three-fifths  of 
its  weight  are  on  one  side,  and  two-fifths  on  the  other.  It  is 
supposed  that  the  act  of  pushing  is  rendered  easier  by  this 
arrangement ;  but  this  seems  questionable,  as,  when  the  stretcher 
is  evenly  balanced  upon  the  wheels,  its  weight  is  transmitted 
through  them  to  the  ground,  and  none  of  it  falls  upon  the  arms 
of  the  bearer.  No  means  are  provided  for  supporting  the 
stretcher  in  a  horizontal  position  in  case  of  the  bearer  quitting 
his  hold. 

Colonel  Clerk's  field-stretcher  adapted  to  wheels.— The  field 
stretcher  invented  by  Colonel  Clerk  has  been  already  referred  to, 
and  descriptive  drawings  of  it  given,  among  the  remarks  on  the 
second  subdivision  of  hand-litters.^  Colonel  Clerk  lias  adapted 
this  stretcher  for  being  supported  on  springs  and  moved  on 
wheels.  The  wheels,  axle,  springs,  and  side  supports  weigh 
thirty-nine  pounds,  in  addition  to  the  weight  of  the  stretcher. 
The  chief  feature  in  the  adaptation  is  the  ingenious  construction 
of  the  wheels,  which  are  wholly  composed  of  metal  The  tire 
is  divisible  into  three  portions,  and  each  of  the  spokes,  which  are 


*  Pp.  123-125. 
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all  tubuLar  in  form,  is  also  separable  both  from  the  tire  and  the     Chap.  V. 
nave  into  which  it  is  inserted.    The  two  wheels  can  thus  be 
taken  to  pieces,  and,  together  with  the  springs,  all  packed 

1^1  ^  the  -wheels. 

small  bao",  of  which  the  largest  outline  corresponds  with  one  of 
the  three  sections  of  the  circumference  of  the  wheel.  As  the  con- 
nexion of  the  several  parts  of  the  wheel  is  effected  by  a  system  of 
interchangeable  screws,  less  time  is  required  for  mounting^  and 
dismounting  the  wheels  than  might  be  anticipated.  Experience 
can  alone  show  how  far  wheels  so  constructed  will  be  able  to 
withstand  the  strains  of  active  service. 

Wheeled  Steetchees  with  veey  small  Wheels. 

Several  conveyances  of  this  class  were  shown  at  the  Paris  Stretchers  with 
Universal  Exposition  of  1867,  fitted  with  wheels  considerably 
smaller  than  those  belonging  to  any  of  the  contrivances  hitherto 
described.  These  low  wheels  were  sometimes  rather  less  and 
never  more  than  one  foot  in  diameter.  Several  advantages  were 
claimed  for  these  contrivances  by  their  inventors,  but  their  chief 
object  seemed  to  be  to  keep  each  wheeled  litter  light  enough  to 
be  carried  by  a  bearer  as  easily  as  a  hand-litter.  In  one  or  two 
instances  a  single  central  wheel  only  was  provided,  in  others 
the  conveyance  was  fitted  with  two  side-wheels  ;  in  one  or  two 
instances  the  wheels  could  be  either  brought  together  so  as  to 
form  a  single  central  wheel,  or  separated  and  used  as  two  wheels. 
It  will  be  useful  to  describe  a  few  of  these  contrivances. 

Gastiglioni's  tuheelbarrow  stretcher.  (Brancard-charrette  d/iu  CastigUoni's 
Dr.  P.  Gastiglioni,  de  Florence.) — This  is  a  wheeled  stretcher  stretcher, 
presenting  several  ingenious  features  ;  being  adapted  for  being 
carried  by  hand,  or  for  being  wheeled  along :  for  being  wheeled 
by  a  single  central  wheel,  or  by  two  wheels,  one  at  either  side  : 
for  carrying  a  patient  either  sitting  or  in  a  recumbent  position. 
When  used  with  two  wheels  this  conveyance  presents  in  some 
respects  the  appearance  of  one  of  the  low- wheeled  barrows  often 
employed  at  railwaj'-  stations  for  moving  luggage  ;  and,  indeed, 
Dr.  Castiglioni  mentioned  to  me  that  he  first  took  his  idea  of 
the  stretcher  from  observing  the  ease,  quickness,  and  security 
with  which  packages  are  carried  along  on  wheelbarrows  of  a 
similar  construction  at  railways. 

The  stretcher  is  formed  of  two  wooden  side-poles,  not  straight,  Its  construe- 
but  presenting  a  slight  double  curve,  so  that  the  upper  surface  of  ^ion- 
the  stretcher  is  concave  at  the  middle  and  convex  as  it  ap- 
proaches each  end.  The  inventor  stated  that  this  form  was 
given  because  it  answers  to  the  natural  curves  which  the  body  of 
a  recumbent  man  follows  when  all  the  muscles  are  relaxed.  The 
side  poles  are  kept  apart  by  two  wooden  traverses  at  the  two 
extremities,  and  by  a  concave  iron  traverse  midway  between 
them.  The  stretcher  is  jointed,  so  that  one  part  can  be  folded 
back  upon  the  other  part ;  the  joints  are  not  at  the  centre,  but 
near  the  point  where  the  middle  third  of  the  stretcher  unites 
itself  with  the  last  third  of  its  length.  The  joinings  are  made 
•rigid  by  the  insertion  of  two  small  bolts,  attached  to  the  stretcher 

R  2 


260 


Gastiglionia  Hand-wheel  Litter. 


Chap.  V.     "by  short  chains.    The  legs  of  the  patient  rest  on  the  third  section 
of  the  stretcher.    The  bottom  of  the  stretcher  is  formed  of  cross- 
bands,  or  girths  of  leather,  narrow  spaces  being  left  between 
them.    On  these  the  patient  lies,  a  little  leathern  pillow  being ; 
provided  to  support  his  head,  and  a  small  upright  piece  of  wood 
to  support  the  feet.    The  elasticity  of  the  leathern  girths  is 
chiefly  depended  upon  for  prevention  of  concussions  when  the; 
convej'ance  is  in  motion,  no  metal  springs  being  fitted  to  it.. 
There  are  two  iron  supports  or  feet,  joined  together  at  their 
extremities  by  a  cross-piece,  and  attached  to  the  part  of  the 
stretcher  at  which  the  patient's  head  rests  ;  tliis  support  folds 
back,  and  can  be  fixed  up  to  the  under  surface. 

Near  the  joints  of  the  stretcher,  and  outside  each  side-pole, , 
two  pieces  of  iron  are  placed  ;  these  support  an  axle,  and  upon 
this  axle  are  two  small  wheels,  each  30  centimetres,  or  about 
one  foot  in  diameter.    The  axle  is  square,  excepting  its  twot 
ends  which  enter   and  turn  in  the  supports  just  described. 
When  the  stretcher  is  wheeled  along  the  ground,  the  wheels 
and  axle  turn  round  together.    The  wheels  are  capable  of  being; 
moved  along  the  axle  so  that  they  can  be  placed  apart  from . 
each  other,  each  at  one  end  of  the  axle  near  its  corresponding , • 
side-pole,  or  they  can  be  brought  close  together  at  the  centre- 
of  the  axle.    They  are  fixed  in  either  situation  b}^  iron  pins; 
which  pass  through  openings  made  for  the  purpose  in  the  axle ; 
itself.    When  the  last  third  of  the  stretcher  is  folded  back  over- 
the  other  two-thirds,  the  wheels  have  then  a  position  beneath 
what  is  thus  rendered  the  end  of  a  shortened  stretcher.  The 
weight  of  the  whole  is  said  to  be  8  kilog.,  or  between  17  and 
18  lbs. 

Its  alleged  The  advantages  stated  by  the  inventor  to  have  been  aimed 

advantages.  ]by  adopting  this  form  of  stretcher  are  the  following  : — 1st,  to 

have  in  one  and  the  same  conveyance  a  simple  hand-litter  and 
wheeled  litter  ;  2nd,  to  carry  the  weight  below  and  far  removed 
from  the  hands  of  the  hospital  bearer  who  conducts  it,  as  this  5 
arrangement  renders  it  easier  for  one  man  to  manage  the  con- 
veyance, since  he  can  push  it  before  him  ;  3rd,  to  be  able  to  watch 
the  patient  along  all  kinds  of  roads,  and  even  along  footpaths, 
the  two  wheels  being  most  convenient  for  ordinary  routes,  buti 
one  wheel  for  very  narrow  paths ;  4th,  to  have  it  solid,  at  the  same  s 
time  very  light,  and  this  is  accomplished  by  the  small  wheels, . 
which  render  it  so  easy  of  carriage  that  one  man  can  carry  it . 
with  the  aid  of  straps  behind  his  back  ;  5th,  to  be  able  to  clean  i 
away  blood  by  a  little  water,  as  may  be  readily  done  from  the ; 
bottom  and  pillow  being  made  of  leather;  6tli,  to  obtaiji  com-- 
plete  repose  for  the  patient,  with  freedom  from  jolts  ;  Vth,  to » 
have  the  mechanism  simple  and  the  price  moderate  (in  the; 
present  instance  the  cost  is  50  francs,  or  21,  with  the  girths! 
m  leather;  38  francs,  or  about  1^.  10s.,  with  the  girths  ini 
hempen  webbing)  ;  8th,  to  be  able  to  carry  a  man  seated,  as ; 
well  as  recumbent,  as  may  be  done  with  this  stretcher  by  using; 
it  either  extended  or  folded  ;  9th,  to  be  able  to  put  a  wounded  I 
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man  on  it  with  the  greatest  fticiht}^,  sucli  as  one  can  do  on  a  litter     Chap.  V. 
slightly  raised  above  the  ground. 

I  did  not  see  any  trials  made  with  this  stretcher,  but  it  Observations _^ 
appeared  to  me  that  it  would  be  found  very  jolting  if  wheeled 
over  rough  ground,  owing  to  the  absence  of  springs  and  to  the  stretcher, 
lowness  of  the  wheels  ;  that  it  would  require  to  be  made  much 
more  solidly  than  the  pattern  in  the  Exhibition  to  stand  the 
strain  of  actual  service,  when  of  course  the  weight  would  be 
proportionably  increased;  that  the  smallness  of  the  wheels 
would  render  them  almost  useless  if  the  vehicle  had  to  pass 
through  deep  ruts,  or  over  very  muddy  or  sandy  ground.  When 
the  two  wheels  are  used  at  a  distance  apart,  in  turning  round  a 
curve  one  wheel  must  drag,  as  is  always  the  case  when  wheels 
and  axle  turn  together.  At  the  same  time,  for  passage  over 
smooth  roads  in  good  condition,  this  stretcher  seemed  capable 
of  affording  most  of  the  advantages  claimed  for  it. 

Baron  Muncly's  single-wheeled  stretcher. — Somewhat  similar  Bn.  ^^^^y^^ 
to  the  foregoing  in  general  foi'm  was  a  new  wheeled  stretcher  gtretdier. 
exhibited  by  Baron  M\mdy,  delegate  from  the  Austrian  Minister 
of  War.  It  had  the  same  doubly  curved  form  and  nearness  to 
the  ground,  but  differed  in  not  being  capable  of  being  folded  in 
two,  and  in  only  having  a  single  wheel.  This  wheel,  which 
measured  about  one  foot  in  diameter,  was  broad,  solid,  and 
turned  with  its  axle.  It  was  held  in  a  central  position  beneath 
the  stretcher  by  a  triple -branched  iron  support.  Two  of  the 
branches  of  this  support  were  fixed  to  the  side-poles,  from  which 
they  curved  downwards  to  form  the  axis  of  the  wheel.  The 
third  branch,  also  curved,  came  from  a  concave  traverse  below 
the  stretcher,  and  forking  near  the  wheel  formed  a  short  arch 
over  it.  The  two  ends  of  this  arch  were  fixed  to  the  ends  of 
the  other  two  branches  where  they  formed  the  axle,  and  the 
whole  arch  helped  to  keep  the  wheel  from  rocking  upon  the 
axle  or  swajdng  from  side  to  side  when  in  motion.  The  bottom 
of  the  stretcher  was  formed  of  hempen  webbing  interlaced.  To  construc- 
prevent  the  risk  of  a  patient  rolling  off  the  stretcher  a  rail  was 
placed  on  each  side  at  the  low  middle  part  of  the  stretcher ; 
and  in  order  that  these  rails  might  not  interfere  with  the  facility 
of  placing  a  patient  on  the  conveyance  or  taking  one  off,  they 
were  jointed  in  the  middle  and  capable  of  being  detached  at 
one  end,  so  that  they  could  be  folded  back  out  of  the  way 
whenever  necessary.  Shoulder-straps  were  attached  to  the 
handles  of  the  stretcher  to  assist  the  bearers  in  carrying,  or  a 
single  bearer  in  drawing  it. 

Independently  of  the  general  objections  arising  from  the  use  Observations 
of  low  wheels,  which  apply  to  this  as  much  as  to  the  preceding  upon  this 
pattern,  another  defect  was  observed  in  this  contrivance,  owing  ^'^^  ^^^'^ 
to  the  presence  of  only  a  single  wheel.    On  trying  to  wheel  a 
person  upon  it,  it  was  found  very  difficult  to  keep  the  stretcher 
level,  especially  when  the  weight  was  not  distributed  upon  it 
with  exact  evennes.s.    Morever,  the  triple  iron  support,  which 
was  very  substantial,  increased  the  weight  considerably.  The 
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weight  of  the  conveyance  complete  appeared  to  be  about  fifty 
pounds. 

_A  singie-wlieeled  stretcher,  constructed  on  nearly  the  same 
principles  as  the  above  was  also  exhibited  by  a  French  exhibitor, 
Dr.  Devillers.  The  wheel  in  this  instance  was  expanded  near 
its  circumference,  so  as  to  offer  a  still  broader  support  on  the 
ground,  and  to  diminish  the  liability  to  tilting  over  to  either  side. 

Baron  Mundy's  two-wheeled  stretcher. — Baron  Mundy  sub- 
sequently sent  to  the  collection  a  two-wheeled  stretcher,  very 
similar  in  general  features  to  Castiglioni's  stretcher,  before 
described,  but  differing  in  some  of  its  details  of  construction. 
Like  Castiglioni's,  the  wheels  were  moveable  along  a  small 
square  axle,  and  could  be  fixed  together  as  a  single  central 
wheel,  or  used  as  two  separate  wheels  near  the  side-poles.  The 
supports  by  which  the  wheels  and  axle  were  attached  to  the 
stretcher  were  two  single  curved  steel  bars,  fastened  by  screws 
and  fly-nuts  to  the  under  surfaces  of  the  corresponding  side- 
poles.  These  supports  therefore  acted  to  a  certain  extent  as 
springs,  and  thus  supplied  a  deficiency  which  existed  in  the 
fixed  support  of  Castiglioni's  stretcher.  The  crossed  pieces  of 
leather  in  the  latter  stretcher  were  replaced  in  Baron  Mundy's 
by  a  canvas  sacking  bottom,  which  was  moveable,  being  at- 
tached to  the  side-poles  and  traverses  by  short  straps  and 
buttons. 

Baron  Mundy's  improved  two-wheeled  stretcher. — A  further 
improvement  has  been  made  by  Baron  Mundy  in  the  stretcher 
just  described,  the  effect  of  which  has  been  to  make  it  more 
portable,  and  to  do  away  with  the  inconvenience,  befoi*e  noticed, 
of  the  dragging  of  one  wheel  in  turning  which  existed  when  the 
wheels  and  axle  rolled  together.  Tn  this  last  contrivance,  which, 
like  the  two  former  already  described,  has  been  made  by  Messrs. 
Fischer,  of  Heidelberg,  under  the  inventor's  direction,  the  two 
wheels  are  separately  supported ;  the  weight  has  been  diminished 
to  a  very  low  limit,  about  thirty  pounds ;  and  the  whole  convey- 
ance is  so  jointed  that  it  can  be  folded  up  into  a  package  small 
enough  to  be  carried  on  the  back  of  a  bearer  like  a  knapsack. 
The  illustration  which  follows  represents  the  general  form  and 
construction  of  the  wheeled  stretcher  under  description. 


¥ig.  XCVI. — ^Baron  Mundy's  Stretcher  on  two  low  wheel*. 
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In  foldino-  it  up  for  package,  the  strap  connecting  the  two     Chap.  V. 
side-wings  Is  unbuckled,  the  small  bolts  which  depend  from  ^^^^ 
short  chains  are  withdi-awn  from  the  hinges,  the  head-piece  and 

packing  the 

pillow  are  folded  down  upon  the  middle  section,  the  front  piece  is  stretcher  for 
folded  over,  and  the  two  wheels  are  folded  inwards,  when  they  carnage, 
lie  nearly  flat  and  in  contact  with  each  other.  The  strap,  which 
when  the  litter  is  in  use  serves  to  connect  the  two  side-wings,  is 
now  used  to  fasten  the  whole  package  together.  Shoulder-straps 
are  provided  with  each  litter  to  assist  in  its  movement,  and  by 
their  means  the  whole,  when  folded  up,  is  also  carried  on  the 
shoulders  of  the  bearer. 

Section  II.— Concluding  Observations  on  Hand-Wheel 

Litters. 

The  remarks  accompanying  the  various  forms  of  wheeled 
stretchers  which  have  now  been  described  show  that,  while 
many  of  them  possess  many  features  of  usefulness  and  some 
exhibit  great  ingenuity  in  construction,  no  one  pattern  can  be 
held  to  possess  aU  the  qualities  requisite  to  fit  it  for  the  general 
purposes  of  campaigning.    The  special  objects  aimed  at  by  the 
introduction  of  this  class  of  conveyances,  which  have  been 
already  mentioned  in  the  general  observations  preceding  the 
descriptions  of  the  contrivances  designed  to  meet  them,  together 
with  the  defects  which  have  been  noted  in  particular  examples, 
sufficiently  indicate  the  desiderata  which  remain  to  be  accom- 
plished.   For  any  wheeled  stretcher  to  be  accepted  as  a  satis-  Qualities  re- 
factory  article  of  field-hospital  equipment,  the  stretcher  part  of  St^yhand- 
the  conveyance  must  possess  all  the  qualities  of  a  good  hand-  ^heel  litter, 
litter ;  it  must  be  capable  of  being  rapidly  and  securely  mounted 
on  its  wheeled  support,  and  as  rapidly  dismounted  when  neces- 
sary ;  it  should  be  so  balanced  on  its  wheels  as  to  be  easily 
drawn  or  pushed  by  a  single  bearer ;  the  efi'ect  of  jolting  in 
passing  over  uneven  ground  must  be  provided  against  on  the 
stretcher  and  wheels  being  combined ;  while  stroEg  enough  to 
resist  the  ordinary  shocks  of  field  use,  the  wheeled  stretcher  com- 
plete must  be  light  enough  with  a  patient  upon  it  to  be  carried 
by  two  bearers  in  case  of  ditches,  or  other  impediments  to  pro- 
gress on  wheels,  being  met  with  ;  it  should  be  capable  of  stand- 
ing on  its  own  supports,  in  case  of  occasion  occurring  for  the 
bearer  temporarily  to  leave  his  charge,  as,  for  example,  when  a 
bearer  with  another  wheeled  litter  requires  assistance  ;  it  should 
not  be  costly,  so  that  a  sufficient  number  may  be  readily  pro- 
vided ;  it  should  be  so  contrived  that  none  of  the  minor  parts 
.  are  likely  to  be  lost  or  disarranged  ;  and  the  whole  should  be 
capable  of  being  folded  and  secured  together  so  as  to  constitute 
a  suitable  package  for  conveyance  on  board  ship  or  on  store 
wagons.    The  qualities  just  mentioned  are  of  first  necessity  ;  if, 
in  addition,  the  objects  aimed  at  by  Dr.  Gauvin  in  his  contriv- 
ance can  be  attained,  so  that  the  stretcher  when  removed  from 
the  wheels  can  retain  adequate  elasticity  and  be  available  for  use 
on  country  wagons  without  springs,  or  on  railway  trucks,  then 
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•  value  of  the  contrivance  will  be  materially  increased.  Several 

of  the  wheeled  litters  which  have  been  described  possess  all  the 
necessary  qualities  for  use  in  the  service  of  fixed  hospitals,  or 
with  any  establishments,  such  as  large  factories,  where  accidents 
are  liable  to  occur  entailing  the  removal  of  persons  to  hospitals 
situated  some  distance  off,  the  roads  and  other  circumstances 
being  at  the  same  time  suitable  for  their  employment,  but  none 
of  them  have  been  found  to  have  all  the  qualities  just' described 
to  be  necessary  for  fitting  them  for  use  in  military  operations. 


CLASS  III.— CONVEYANCES  BORNE  BY  ANIMALS. 


General  Observations. 

We  come  next  to  the  conveyances  in  which  the  transportation     Chap.  V, 

is  accomplished,  not  by  means  of  men,  but  of  quadrupeds.  These   

naturally  become  at  once  divided  into  two  very  distinct  classes. 
In  the  first  of  these,  not  only  the  movement,  but  also  the  sus- 
tentation  of  the  patients  is  directly  effected  by  the  animals  ;  in 
the  second,  the  patients  are  sustained  on  vehicles,  wheeled  or 
otherwise,  resting  on  the  ground,  and  the  translation  only_  is 
effected  by  the  animal.  In  the  former,  the  conveyances  which 
carry  the  patients  are  themselves  carried  hy  the  animals  ;  in  the 
latter,  the  conveyances  are  not  thus  supported,  but  are  drawn 
hy  the  animals,  or  if  partly  also  sustained  hj  them,  as  in  the  in- 
stance of  two-wheeled  vehicles,  it  is  only  comparatively  in  a  small 
degree  that  the  powers  of  the  animals  are  taxed  in  this  respect. 
The  first  division,  comprising  conveyances  borne  by  animals, 
constituting  the  third  class  of  sick-conveyances  in  general,  will 
now  be  considered. 

The  quadrupeds  chiefly  employed  in  carrying   conveyances  Quadrupeds 
designed  for  ambulance  transport  are  mules,  horses,  and  camels,  chiefly  em- 
Rarely,  elephants  also  have  been  used  for  the  same  purpose.   The  brdance^raiB- 
two  former  are  employed  in  all  climates  ;  camels  and  elephants  port, 
are  almost  exclusively  used  in  tropical  countries,  or  in  countries 
bordering  upon  them.    The  Indian  elephant  has  alone  been 
employed  for  transport  purposes,  the  African  elephant  not  being 
apparently  capable  of  being  rendered  available  for  such  a  pur- 
pose.   The  camel  is  used  both  in  Asia  and  in  Africa,  and  is  the 
only  available  means  of  transport  in  districts  where  wide  sandy 
plains  exist,  or  between  countries  divided  by  extensive  deserts. 

It  is  obvious  that  the  condition  and  circumstances  of  sick  and  Leading  forms 
wounded  men  render  it  necessary  that  some  appropriate  arti-  oftheconyey- 
ficial  support  shall  be  interposed  between  them  and  the  sharp  a°^als?™^  ^ 
projecting  spines,  and  shelving  backs  and  sides  of  the  animals 
just  mentioned,  so  that  they  may  be  conveyed  with  comparative 
ease  and  security.  The  supports  or  conveyances  which  have  been 
devised  for  this  purpose  are  of  various  kinds,  and  have  certain 
leading  varieties  of  form.     The  support  may  consist  simply  of  a 
saddle,  or  level  pad,  adapted  to  the  shape  of  the  animal's  back, 
acting  itself  as  a  seat  or  supporting  a  litter  placed  above  it  ; 
or  it  may  be  a  seat  or  litter,  suspended  from  a  pack-saddle,  and 
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Chap^V.     held  m  position  by  the  side  of  the  animal,  being  balanced  by 
another  snnilar  conveyance  on  the  opposite  side  ;  or  it  may  be 
supported  between  extended  poles  or  shafts,  while  the  ends  of 
these  shafts  are  caused  to  rest  upon  the  backs  of  two  animals 
one  m  front,  and  the  other  behind  the  conveyance  ' 

the  convey  Peculiarities  in  the  size,  mode  of  progression,  and  the  habits 

ances  must  be 

ot  the  animals  which  are  employed  in  carrying  sick  and  wounded, 
adapted  to  the  lead  to  corresponding  differences  in  the  forms  and  qualities  of 
a^als^that     the  seats  and  litters  for  the  sick  which  are  placed  upon  them. 

Indeed,  the  kinds  and  shapes  of  these  contrivances  have  usually 
such  definite  relations  to  the  animals  to  which  they  have  been 
adapted  that,  in  considering  them,  it  will  be  most  convenient, 
first,  to  take  a  separate  glance  at  the  characteristics,  so  far  as 
they  concern  ambulance  transport,  of  each  of  the  animals  which 
have  been  mentioned ;  and  then  to  describe  the  particular  vehicles 
which  are  in  ordinary  use  with  them. 

The  special  circumstances  under  which  the  several  quadrupeds 
employed  for  carrying  sick  and  wounded,  or  the  conveyances 
borne  by  them,  are  particularly  serviceable  will  be  remarked 
upon  as  each  animal  and  its  conveyance  comes  to  be  described. 
Limits  to  the    But  it  may  be  here  noticed  as  a  general  rule,  that  no  conveyances 
dass^ofcon-*^   borne  by  animals  are  capable  of  being  employed  nearer  to  a  field 
veyances.  action  than  the  place  which  has  been  fixed  upon  for  the  first 

line  of  surgical  assistance.  The  steadiest  and  most  practised 
mules  would  be  rendered  too  restive  by  the  noise  of  musketry 
and  cannon  close  at  hand,  to  allow  wounded  men  to  be  laid  upon 
the  litters  borne  by  them  without  the  greatest  difficulty  and 
danger,  even  if  other  circumstances  rendered  their  presence  on 
such  occasions  admissible.  But  stationed  at  the  first  line  of  aid, 
this  class  of  conveyances  is  capable  of  afibrding  very  efficient 
help.  As  fast  as  men  wounded  in  the  upper  extremities  who 
have  been  able  to  make  their  own  escape  from  the  field  of  action 
to  the  place  of  surgical  aid,  and  meo.  more  helplessly  wounded 
who  have  been  fortunate  enough  to  have  had  the  opportunity 
of  being  carried  away  on  stretchers,  receive  their  first  dressings, 
so  fast  they  can  be  placed  on  mule  cacolets  and  litters,  or  other 
such  conveyances,  and  be  removed  to  the  field  hospitals,  wherever 
they  may  be  situated.  After  a  combat  has  ceased,  the  animals 
employed  in  bearing  litters  can  not  only  be  taken  close  to  the 
wounded  who  remain  lying  on  an  open  field,  but  often  can  be  led 
to  situations  which  no  wheeled  conveyance  could  approach,  and 
in  which  even  bearers  would  find  it  difficult  to  move  along  with 
patients  carried  on  stretchers. 

Section  I. — Conveyances  borne  by  Mules  and  Horses. 

In  accordance  with  the  plan  just  laid  down,  I  will  first  refer 
to  the  several  kinds  of  sick-transport  for  which  mules  or  horses 
are  employed.  Such  conveyances  as  are  used  with  the  former 
are  generally  adapted  for  use  with  the  latter  kind  of  quadruped. 


Fitness  of  Mules  for  cai^ying  Sick 
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Mules  regarded  as  beasts  of  burden  for  ambidance  purposes.     Chap.  V. 
—Mules,  if  proper  animals  be  selected,  are  to  be  preferred  for  Muies^fer- 
ambulance  purposes  to  horses  or  ponies,  especially  in  mountainous 

able  to  horses 

districts,  and  over  roads  which  are  strewed  with  loose  stones  *  for  ambulance 
Mules  walk  well,  and  no  creatures,  when  carrying  heavy  burdens,  P^^rposes. 
so  easily  pick  their  way,  or  are  so  sure-footed  on  bad  roads,  or 
can  move  along  narrow  paths  and  over  restricted  spaces  with 
such  safety.    They  are,  indeed,  independent  of  roads  altogether. 
On  good  roads  their  pace  is  more  uniform  than  that  of  the  horse,  Qualities  \rhich 
and  they  are  less  liable  to  be  startled  whatever  casualty  may  ^^^^^J^^^^J^g^' 
occur, ^qualities  of  special  importance  where  wounded  or  feeble 
patients  are  concerned.    They,  moreover,  have  advantages  over 
horses  of  a  general  nature  in  reference  to  the  circumstances  of 
campaigning,  for  they  are  less  subject  to  diseases,  thrive  better 
on  rougher  fare,  live  and  work  twice  as  long,  and  are  consti- 
tutionally more  hardy  and  endurant  of  prolonged  fatigue. 

Mr.  Bailey,  of  the  Commissariat  Department,  who  organized 
and  conducted  the  duties  of  the  transport  establishments  for 
the  expeditionary  force  in  China  in  1860,  testified  in  his  leport 
at-  the  close  of  the  campaign  to  the  serviceable  qualities  of  mules 
as  transport  animals,  "  Of  all  the  animals  used  for  transport 
"  purposes  during  the  campaign,  the  mules  sent  from  India  were 
"  the  best,  and  performed  their  work  in  the  most  satisfactory 
"  manner ;  they  were  hardy,  and  seldom  afflicted  with  illness  or 
"  other  ailment."  f  And  General  Sir  Hope  Grant  confirmed  this 
report,  stating  that  they  were  "  undoubtedly  the  best." 

The  mule  is  deficient  in  speed,  that  is,  it  cannot  gallop  well,  Want  of  speed- 

but  this  is  no  defect  as  regards  the  carriage  of  sick  and  wounded,  stubbom- 
,  .  ,  T      °   ,  1         L     1  1  n   ness  of  mules, 

whose  circumstances  demand  a  regular,  steady,  and  even  walk. 

on  the  part  of  the  animal  carrying  them.    A  more  rapid  pace, 

especially  an  uneven  one,  would  be  attended  with  intolerable 

jolting.    Another  objection  frequently  urged  against  the  mule  is 

its  stubbornness.    This  qualit}^,  however,  when  it  exists,  seems 

usually  attributable  either  to  neglect  in  the  breeding,  or  to  bad 

after-treatment   of  the   animal.     A   well-bred  and  properly 

tended  mule  is   as  thoroughly  good-tempered  and  as  easily 

managed  as  any  creature  employed  in  man's  service.    In  Spain, 

where  the  greatest  care  is  paid  to  rearing  and  keeping  these 

animals,  good  mules  are  as  gentle  as  the  best  horses  in  England. 


*  The  mule  which  is  best  fitted  for  carrying  burdens  is  the  produce  of  the  male  The  kind  of 
ass  and  the  mare,  and  chiefly  resembles  the  male  parent  in  fonn.   The  mule  resulting  mule  most  fit 
from  the  intercourse  of  the  stallion  and  she-ass  is  a  smaller,  less  hardy,  and  in  all  for  carrying 
respects  less  useful  animal.    The  countries  in  Europe  in  which  mules  are  chiefly  burdens, 
found  are  Spain,  Portugal,  and  Italy.    The  Spanish  mules  are  produced  by  a  breed 
of  asses  of  particularly  fine  shape  and  large  size.   Mules  are  also  common  in  the  East, 
and  in  the  southern  parts  of  America,  but  those  which  have  been  reared  in  the  colder 
climates  are  found  to  be  more  fit  for  labour  than  those  which  have  been  reared  in  hot 
cUmates. 

t  See  Mr.  Bailey's  report  in  the  Appendix  to  the  Eeport  (1867)  of  the  Committee 
on  the  Administration  of  the  Transport  and  Supply  Departments  of  the  Army. 
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In  some  situations,  scarcely  any  otlier  kind  of  transport  can 
be  found  to  take  the  place  of  mule  transport.  In  the  mountains 
of  the  Pyrenees,  during  the  Peninsular  war,  no  other  means  were 
available  to  the  British  troops  for  carrying  away  the  wounded 
but  the  backs  of  mules ;  in  some  of  the  mountain  campaigns 
of  India,  mules  have  proved  the  most  valuable  means  of  convey- 
ance ;  in  the  Crimea,  in  some  of  the  long  narrow  ravines  leadino- 
down  to  Sebastopol,  along  which  no  wheeled  vehicles  could  pass*, 
and  over  the  plateau  when  the  depth  and  viscidity  of  the  mud 
rendered  it  impracticable  for  carts  and  wagons,  no  kind  of 
transport  proved  so  efficient,  and  at  the  same  time  so  economical, 
for  removing  the  wounded  as  the  French  system  of  transport  by 
mules.  The  French  have  relied  entirely  upon  mules  for  trans- 
porting their  sick  and  wounded  in  all  their  distant  expeditions 
in  Algeria,  and  have  accorded  the  highest  praises  to  their 
valuable  services.*  It  is,  however,  a  point  to  be  constantly 
borne  in  mind,  that  it  is  not  every  mule  will  answer  for  such 
service ;  the  weight  of  a  pair  of  cacolets  or  litieres,  with  a  couple 
of  men  lying  upon  them,  not  to  mention  the  pack-saddle  and  its 
accessories,  necessitates  a  certain  size  and  stamina  in  the  animal 
that  is  to  carry  them.  The  mules  used  for  sick-transport  in 
the  French  service  are  all  large  and  robust  animals,  well  trained, 
and  equal  in  power  to  the  demand  which  is  made  on  their 
strength  and  endurance  by  the  work  in  which  they  are  em- 
ployed. 

The  weight  which  a  mule  can  carry  varies  very  much  in 
different  countries,  and  in  different  individuals,  according  to 
breed.  A  good  Spanish  mule,  of  proper  age,  is  said  to  be  able 
to  travel  for  several  months  continuously  with  a  weight  of  from 
six  to  eight  hundredweight  on  its  back  ;  but  only  the  best,  full- 
sized,  and  well-limbed  animals  can  accomplish  this  task.  Mr. 
Darwin  mentions,  with  regard  to  South  American  mules,  that  it 
is  the  custom  for  each  animal  in  a  troop  to  carry  a  load  of 
416  lbs.  when  the  ground  is  level,  but  that  in  a  mountainous 
country  the  mule's  load  is  only  about  300  Ibs.f  It  has  been 
stated  that  150  lbs.  was  found  to  form  an  averao-e  load  for  a 
mule  in  Abj^ssinia,  although  the  mules  imported  for  service  T\dth 
the  batteries  of  7-pounder  mountain  guns  carried  loads  of 
250  lbs.,  and  upwards.  The  regulated  weight  of  the  load  carried 
by  tbe  field-pannier  mule  in  the  British  service,  when  regiments 
take  the  field,  is  200  lbs,,  but  this  is  independent  of  the  weight 
of  the  pack-saddle  and  harness.  But  a  mule  of  comparatively 
small  size  and  moderate  power  answers  well  enough  for  this 
service,  one  that  would  be  useless  for  the  purposes  of  sick 
transport. 


■*  See  remarks  on  p.  273. 

•f  "  Narrative  of  the  surveying  Voyages  of  H.  Ships  Adventure  and  Bcade. 
Passage  of  the  CordiUera."  Vol.  3. 
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Bao-o-ao-e  mules  abound  in  some  of  the  mountainous  parts  of    Chap.  V. 
Eastern  India,  but  they  cannot  be  turned  to  account  for  the  j,^^^  ^^^.^^ 
carriao-e  of  European  cacolets  and  litieres,  with  a  couple  ot  sick  mules, 
or  wounded  men  upon  them.    They  have  not  the  requisite  size 
or  streno-th.    They  were  tried  for  this  purpose  experimentally, 
at  Huzara  in  1864,  by  Captain  Hughes,  commanding  the  Pesha- 
wur  Mountain  Battery,  but  were  found  to  be  quite  incapable  of 
sustaining  such  a  load.     These  mules  are  thoroughly  efficient 
for  the  tasks  they  have  to  perform,  for  carrying  supplies  over 
rocky  and  precipitous  defiles,  or  in  the  interior  of  a  country 
where  there  are  no  roads,  because  their  loads  are  properly  pro- 
portioned to  their  size  and  power  of  endurance  ;  but  only  a 
mule  that  is  capable  of  carrying  without  distress  a  weight  of 
from  400  lbs.  to  500  lbs.  can  do  the  work  required  in  the 
European  mode  of  sick-transport,*  and  any  attempt  to  get 
mules  of  less  power  to  perform  this  service  satisfactorily  must 
always  end  in  disappointment  and  loss. 

Horses  as  beasts  of  burden  for  ambulance  purposes. — But  if  Horses  suitable 
horses  have  to  be  employed  instead  of  mules  for  carrying  sick  ^^^^^^^ 
and  wounded  men,  then  animals  of  moderate  size,  stout-built, 
and  compact  in  frame,  sure-footed,  hardy,  and  capable  of 
enduring  much  fatigue,  should  be  selected  for  the  service  when 
practicable.  This  is  the  description  of  animal  which  is  found 
of  most  service  in  travelling  over  broken  and  irregular  ground, 
and  through  hilly  districts,  and  is  necessarily  the  most  suitable 
for  carrying  sick  and  wounded  men  under  the  ordinary  circum- 
stances of  campaigning.  Neither  high  mettle,  showy  action, 
nor  speed  are  wanted  for  ambulance  purposes  ;  but  a  steady 
even  gait,  sufficient  strength,  power  of  endurance,  with  a  tract- 
able and  equable  temper,  are  the  qualities  most  to  be  desired. 
The  object  in  selecting  animals  of  moderate  size,  such  as  ponies,t 
is  chiefly  to  facilitate  the  process  of  putting  disabled  patients  on 
their  backs,  and  taking  them  off,  as  well  as  to  diminish  the 
risks  of  injury  to  them  in  case  of  accidental  falls.  It  should 
always  be  ascertained  that  ponies  have  been  carefully  trained 
before  they  are  permitted  to  be  employed  in  carrying  sick  or 
wounded  patients.  Some  ponies  are  restive  and  unmanageable 
by  nature,  and  can  never  be  broken  in  to  the  steady  and  regular 
gait  which  ds  essential  for  the  easy  conveyance  of  feeble  and 
suffering  men ;  others,  on  the  contrary,  make  good  pack  animals 

*  The  pack-saddle  complete  •with  bat-horse  bridle,  pair  of  litters  complete,  and 
paillasses,  together  weigh  167  lbs.  The  weight  of  two  men,  at  the  moderate  average 
of  10  stone  each,  280  lbs.,  being  added,  gives  447  lbs.  If  the  knapsacks,  arms 
accoutrements,  &c.  of  each  soldier  be  also  carried,  the  weight  would  be  increased 
120  lbs.  more,  making  a  total  of  567  lbs.  But  these  articles  ought  not  to  be  added  to 
the  mule's  load  ;  the  regulations  arrange  for  spare  miiles  to  carry  the  knapsacks,  &c. 
of  patients  under  such  circumstances. 

t  A  horse  beneath  thirteen  hands  in  height,  four  inches  being  reckoned  to  the 
hand,  and  the  measure  being  taken  at  the  fore-leg  and  shoulder,  is  usually  styled  a 
pony  ;  but  in  practice  this  definition  is  not  always  attended  to.  Horses  of  even  four- 
teen hands  in  height  are  often  designated  ponies. 
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Without  any  trouble.  The  same  quaHties  which  make  a  pony  a 
serviceable  pack  animal  for  carrying  stores,  will  also,  as  a  rule, 
make  him  a  useful  one  for  purposes  of  ambulance  transport. 

Substitutes  for  sicJc  conveyances  of  o'egular  forms.— Ssiddle^, 
or  pads,  of  whatever  description  they  may  be,  thougli  they  have 
occasionally  under  emergency  been  employed  instead  of  regular 
conveyances,  are  quite  unsuitable  for  the  carriage  of  invalids  on 
mules  or  horses.  Invalids  are  not  only  incompetent  for  the 
exertion  necessary  to  preserve  their  seat,  but,  what  is  of  great 
importance,  the  erect  position  in  which  the  trunk  and  head  have 
to  be  maintained  is  calculated  to  induce  faintness  and  the  worst 
consequences  to  persons  weakened  by  sickness  or  injury.  Occa- 
sionally saddles  have  been  employed  for  siclc-transport  purposes, 
but  only  because  no  better  way  of  removing  the  patients  con- 
cerned was  at  the  time  available.  General  Sir  ^George  Bell 
records  in  his  published  "  Notes  "  the  sufferings  of  the  wounded 
of  his  brigade,  whom  he  escorted,  sitting  on  pack-saddles  on 
mules,  from  one  of  the  battle-fields  high  up  in  the  Pyi-enees  to 
Alizondo,  during  the  Peninsular  war.  The  use  of  mule  litters 
for  military  purposes,  or  of  any  other  mode  of  mule  carriage 
permitting  a  wounded  man,  even  with  such  .an  injury  as  a 
fractured  thigh,  to  assume  a  recumbent  position,  was  then  un- 
known. In  a  private  letter.  Sir  George  writes :  "  We  had  no 
"  ambulance  vehicle — no  other  conveyance  but  the  mules  sup- 
"  plied  by  our  commissary,  with  the  usual  common  pack-saddle 
"  always  in  use  for  carrying  sacks  of  biscuit  and  kegs  of  rum. 
"  The  wounded  men  were  carried  in  the  fashion  I  have  stated  out 
"  of  the  hills  ;  two  of  them  on  a  broad  pack-saddle  sitting  astride, 
"  or  both  legs  to  one  side,  as  the  case  might  be,  their  wounds 
"  bandaged  up  and  spliced  as  well  as  our  surgeons  could  manage 
"  it  at  the  time  of  this  unexpected  trial.  There  was  no  alterna- 
"  tive, — we  could  not  afibrd  efiicient  soldiers  to  carry  the 
"  wounded." 

In  the  early  part  of  the  Crimean  war,  when  the  sick  became 
accumulated  in  large  numbers,  and  it  was  necessary  to  remove 
them  from  the  front  at  all  hazards,  and  when  from  the  state  of 
the  roads  and  other  causes  the  heavy  ambulance  wagons  could 
not  be  used,  tlie  horses  of  the  cavalry  were  sometimes  employed 
for  transporting  the  patients  to  Balaklava  on  ordinary  saddles. 
Under  these  circumstances  it  has  happened  that  a  debihtated 
man  who  had  been  carried  from  the  tent  in  which  he  had  been 
lying,  and  then  lifted  into  his  seat  upon  the  horse,  has  die^d 
even  before  the  sick  from  the  several  regiments  of  the  division 
could  be  all  got  together  for  the  cavalcade  to  leave  the  ground. 
Deaths  also  occasionally  took  place  dming  the  journey.  These 
fatal  events  were  manifestly  due  in  a  gTeat  degree  to  the  effects 
produced  on  the  very  enfeebled  frames  of  the  men,  by  the  change 
from  the  horizontal  to  the  upright  position.  Unfortunately  the 
evil  was  unavoidable,  for  there  were  no  other  means  available 
for  the  removal  of  the  sick  from  camp,  where  to  remain,  under 
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the  circumstances  of  tlie  time,  was  almost  certain  death  for  such  Chap.  V. 
patients  The  horses  in  these  instances  were  led  by  the  dis- 
mounted cavahy  soldiers.  In  old  times,  before  the  general  intro- 
duction  of  wheeled  vehicles,  seats  beliind  the  saddles,  or  pillions, 
were  often  used  for  the  conveyance  of  weakly  persons.  The  Pillion  seats, 
pillion  was  sometimes  made  like  a  chair,  with  a  support  for  the 
back  of  the  person  sitting  upon  it,  and  with  a  footboard  sus- 
pended from  it,  on  which  the  feet  might  rest,  not  unlike  the 
seats  still  occasionally  employed  for  children.  In  this  way  the 
invalid,  sitting  behind  the  horseman  on  the  saddle,  was  relieved 
from  all  exertion  in  guiding  or  holding  on  to  the  horse,  and 
received  a  certain  amount  of  general  support,  which  rendered 
his  position  less  trying  and  painful.  Had  it,  however,  been 
possible  to  arrange  contrivances  of  such  a  nature  in  the  Crimea 
for  the  use  of  the  sick,  it  is  doubtful  whether  the  horses,  who 
were  extremely  enfeebled  also,  would  have  been  able  to  carry 
the  increased  weight  for  the  necessary  distance  ;  and,  moreover, 
the  evils  of  carrying  extremely  weak  patients  with  the  upper 
part  of  their  bodies  in  an  erect  position  would  not  have  been 
remedied  by  such  an  arrangement. 

The  rapidity  and  sure  manner  in  which  the  Arabs  manage  to  Arab  mode  of 
carry  off  their  wounded  from  a  field  of  battle  on  the  backs  of  vXnde°d  on 
mules  or  horses,  without  any  regular  mechanical  conveyances,  mules, 
and  with  the  aid  only  of  the  common  pack-saddle,  sacks,  and  cords 
which  are  used  in  carrying  stores,  have  been  a  subject  of  frequent 
remark  among  the  French  during  their  contests  with  them  in 
Algeria  and  Kabylia.  Dr.  Bertherand,  Director  of  the  School  of 
Medicine  of  Algiers,  has  described  at  some  length  the  manner 
in  which  the  transport  is  effected.*  The  same  method  might 
be  adapted  anywhere  with  transport  mules,  in  case  of  the 
absence,  or  of  insufBciency  in  numbers,  of  the  regular  and 
authorized  contrivances  for  removing  wounded.  The  plan  is 
briefly  as  follows: — The  mule  being  ready  saddled,  two  large 
sacks  are  stuffed  fuU  of  straw,  leaves,  or  grass.  One  of  these 
sacks  is  then  firmly  corded  on  each  side  of  the  pack-saddle,  and 
this  is  done  in  such  a  manner  that  the  convexities  of  the  two 
sacks,  and  the  upper  surface  of  the  pack-saddle  are  all  in  the 
same  horizontal  plane.  Any  depressions  between  the  saddle  and 
the  bags  are  made  level,  by  stuffing  in  hay  and  grass.  This  forms 
the  litter.  All  that  remains  is  to  throw  over  all  a  cloak,  so  as 
to  make  the  support  soft  and  even  for  the  patient,  who  is  then 
placed  upon  it  in  a  recumbent  posture,  across  the  animal,  not 
parallel  with  the  line  of  his  walk.  The  litter  formed  in  the 
manner  described  has  quite  length  enough  from  side  to  side  to 
carry  the  patient  cross -wise.  Afterwards,  as  opportunity  occurs, 
branches  are  arched  over  it,  so  as  to  protect  the  patient,  in  case 
of  need,  from  sun  or  rain. 


*  Campagnes  de  Kabylie.  Histoire  Mod.  Chir.  des  Expeditions  de  1854,  1856,  et 
1857,  par  le  Dr.  A.  Bertherand.    Paris,  1862,  p.  117. 
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OhakV.  Dr.  Bertherand  states  that  Europeans,  as  well  as  natives,  who 
nave  travelled  long  distances  in  this  fashion,  declare  that  this 
mode  of  transport  is  very  easy,  and  almost  entirely  free  from 
jolts.  ^  If  it  be  a  wounded  man  who  is  thus  carried,  and  he  is 
suffering  from  such  a  severe  injury  as  to  be  incapacitated  for 
himself  helping  to  preserve  his  position,  or  from  a  broken  limb, 
so  that  it  is  necessary  to  take  every  precaution  against  accidental 
local  displacement,  the  patient  is  securely  tied  to  the  litter,  and, 
when  thus  fixed,  he  can  be  carried  away  out  of  reach  of  shot 
even  at  a  gallop  without  risk,  or  excess  of  pain,  from  the  move- 
ment. 

The  objection  to  such  a  method  of  transport  would  be  its  bulk, 
unfitting  it  for  passing  along  narrow  winding  paths,  or  through 
crowded  places,  and  the  want  of  economy  in  using  the  animal's 
services  for  the  transport  of  only  one  person.  Exceptional 
circumstances  in  an  open  countr^r,  and  the  steadiness  of  support 
gained  by  the  patient  being  placed  across  the  animal,  might  on 
occasion  render  it  desirable  to  have  recourse  to  tins  mode  of 
conveyance. 

Regular  Forms  of  Mule  Conveyances. 

Mule-cacolets  and  mule-litters. — The  principal  regular  forms 
of  conveyances  used  with  mules  and  horses  are  mentioned  in  the 
Medical  Eegulations  under  the  names  of  cacolets  and  litters.* 
The  former  conveyances  are  also  occasionally  spoken  of  as  mule- 
chairs,  and  the  latter,  using  the  French  name,  as  litieres.  They 
have  only  been  introduced  among  the  articles  of  English  ambu- 
lance equipment  since  the  period  of  the  Crimean  M'ar,  and  their 
introduction  was  then  chiefly  due  to  observation  of  the  advantages 
of  their  employment  by  the  French  army  in  the  East.  The  French 
appear  to  have  originally  derived  the  idea  of  these  conveyances 
from  the  inhabitants  of  the  Pyrenees,  where  the  word  ''cacoleff 
is  in  ordinary  use  to  signify  a  sort  of  pannier  in  which  supplies, 
and  occasionally  persons,  are  carried  on  mules.  Having  found 
them  of  great  value  in  their  Algerian  campaigns,  they  sub- 
sequently adopted  them  as  part  of  their  regular  field  equipment 
for  general  service.  This  occurred  some  years  previously  to  the 
Crimean  war.  In  addition  to  the  cacolets  and  litieres  here 
Mule-panniers,  referred  to,  mule-panniers  have  occasionally  been  employed  by 
the  French  for  transporting  patients.  In  the  United  States,  and 
in  Italy,  special  forms  of  mule-litters  have  also  been  emploj'-ed. 
These  several  forms  of  conveyances  will  presently  be  described 
in  detail. 


Origin  of  mule 
cacolets  and 
litters. 


*  Med.  Kegs.  1859,  Art.  XIX.— Kegs,  for  field  hospitals. 

f  It  has  been  stated  that  the  mule-chairs  were  designated  "  cacolets,"  from  their 
resemblance  in  principle  to  the  contrivance  used  for  carrjing  milk  ("  caque  au  lait ") 
by  the  peasants  of  Bordeaux  ;  but  good  authorities  consider  that  there  is  no  founda- 
tion for  such  a  derivation  of  the  term.  It  has  also  been  suggested  that  "  cacolet "  is 
a  corruption  of  "  cabriolet,"  the  original  meaning  of  which  was,  a  sort  of  little  arm- 
chair.   The  term,  however,  is  probably  of  local  origin  in  the  Pyi-euees. 
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The  French  officers,  wlio  have  served  in  Africa,  have  always     Chap.  V. 
spoken  in  high  praise  of  the  use  of  mule  cacolets  and  litters,  yj^^^^ 
The  following  passage  regarding  them  occurs  in  a  report  by  French^officers 
Marshal  St.  Arnaud  on  the  re-organization  of  the  Equipages  on  the  use  of 
Militaires,  dated  Paris,  Feb.  1852.    "  The  use  of  the  mule  with  mule-litters. 
"  a  cacolet  or  litter  was  first  adopted  in  Algeria.    By  means  of 
"  these  ingenious  equipages  hundreds  of  wounded,  amputated, 
"  and  sick  soldiers  have  been  transported  in  safety  to  our  base  of 
"  operations."    Marshal  Bugeaud  was  a  warm  advocate  of  the 
mule-litter,  he  compared  the  good  they  effected  with  what  he 
witnessed  in  Spain,  in  1814,  when,  in  consequence  of  the  want 
of  transport  suited  to  the  ground,  whole  divisions  had  been 
obliged  to  leave  their  wounded  on  the  field.    So  strongly  did 
Marshal  Bugeaud  feel  the  bad  eftect  which  such  neglect  must 
produce,  that  he  went  so  far  as  to  say, — "  Perhaps,  the  courage 
"  of  our  troops  would  not  have  sufiiced  for  the  conquest  of 
"  Algeria,  if  we  had  not  been  able  to  save  our  sick  and  wounded 
"  from  the  Arabs."    Marshal  Bugeaud  was  led  to  recommend 
that  the  ambulance  equipment  of  all  the  divisions  of  the  French 
army,  cavalry  and  infantry,  should  be  exactly  similar  to  that  of 
the  army  of  Africa,  and  that  wheeled  carriages  should  be  attached 
to  the  reserves  alone. 

It  was  not  without  full  inquiry  and  matured  consideration  Mule-litters  in 
that  mule-chairs  and  litters  were  introduced  among  the  convev-  B"tish 
ances  of  the  British,  service.  At  an  early  period  of  the  Crimean 
campaign  it  was  reported  home,  as  already  elsewhere  mentioned, 
that  the  ambulance  transport  sent  out  with  the  troops  had 
failed  from  various  causes,  and  at  the  same  time  it  was  stated 
by  numerous  army  surgeons  and  others*  that  the  mule-chairs 
and  litters  in  use  by  the  French  were  acting  very  efficiently.  In 
consequence  of  these  reports  the  Director-General,  Dr.  A.  Smith, 
sent  out  instructions  to  the  principal  medical  officer  in  the  field 
to  convene  a  board  of  experienced  medical  officers  for  the  purpose 
of  reporting  on  the  merits  and  demerits  of  the  mule  ambulance 
conveyances  used  in  the  French  army.  This  board  was  composed 
of  Inspector-General  Dr.  Hall,  and  the  Principal  Medical  Officers 
of  three  divisions  of  the  army.  These  officers  made  their  report 
on  the  20th  of  January  1855,  and  it  was  greatly  in  favour  of  the 
conveyances  under  consideration.  They  reported  that  they  con- 
sidered the  merits  of  the  French  cacolets  and  litieres  chiefly  Steps  taken 
consisted  in  their  general  applicability  to  the  circumstances  of  ^^^"^'"^  ^^^"^ 
warfare,  in  their  admitting  of  the  removal  of  sick  and  wounded 
from  every  description  of  ground,  and  over  every  kind  of  road 
where  mules  and  horses  can  travel,  and  to  the  rapidity  with 
wHch  the  removal  could  be  efl'ectecl  over  roads  where  wheeled 
carriages  could  not  travel.  On  the  other  hand,  the  only  demerits 
which  they  noticed  were  their  uneasy  motion  in  cases  of  serious 
gunshot  injuries,  and  the  liability  of  some  of  the  animals  to 
stumble  or  fall. 

Recommendations  and  Evidence  in  the  Parliamentary  "Keport  upon  the 
htate  ot  the  Hospitals  of  the  British  Army  in  the  Crimea,  &c."    Lond.  18.55. 
22014.  ^  o 
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Col.  Blane,  Assistant  Adjutant-General  and  Commandant  at  the 
liead-quarters  of  the  army,  at  the  same  time  reported  that  "  The 
"  cacolets  and  litieres  now  in  the  French  service  appear  to  be  by 
"  far  the  most  perfect  system  wliich  has  yet  been  devised  for 
"  the  transj)ort  of  sick  and  wounded  with  an  army  in  the  field." 

These  recommendations  led  to  patterns  of  the  conveyances 
being  obtained  from  the  Director-General  of  Military  Transport 
at  Paris.  Similar  conveyances  were  then  manufactured  in 
England,  and  a  supply  of  two  hundred  of  them  was  in  due  course 
forwarded  to  the  Crimea.  After  a  sufficient  time  had  elapsed,  in 
September  1855,  the  Director-General  ordered  another  report 
to  be  furnished  to  him  upon  the  qualities  of  the  conveyances 
sent  out  from  England,  and  the  results  of  their  use  in  the  field. 
The  Board,  which  consisted  of  the  Principal  Medical  Officers  of 
four  divisions  of  the  army,  made  their  report  on  the  2nd  of 
October  1855.  This  report  stated  that  "The  Board,  having 
"  personally  tried  the  mule-chairs  and  litters,  consider  them 
"  better  adapted  than  the  wagons  for  the  conveyance  of  the  sick 
"  and  wounded,  provided  that  the  mules  are  good-tempered, 
"  well-practised  at  the  work,  and  sufficiently  strong  for  it,  with 
"  careful  drivers;"  and  the  Principal  Medical  Officer  of  the 
army,  Sir  J.  Hall,  in  forwarding  the  report,  remarked  that  "  if 
"  the  ambulance  transport  be  increased,  I  would  suggest  chairs 
"  and  litters  to  be  sent  out  in  preference  to  wheeled  carriages." 

The  limitations  and  provisos  introduced  into  the  report  ofi 
the  Medical  Board  indicated  defects  which  had  been  experiencedi 
in  regard  to  both  animals  and  drivers,  principally,  however,  in 
regard  to  the  latter,  with  whose  efficiency  the  proper  working: 
of  the  conveyances  themselves,  as  well  as  of  the  animals,  was 
inseparably  connected.  Sir  J.  Hall,  in  forwarding  the  reportt 
of  the  Board,  remarked,  "  The  ambulance  corps  is  imperfectly 
"  organized  at  present,  and  would  not  work  well  if  the  army 
"  were  to  take  the  field.  It  has  not  nearly  the  number  of  officers^ 
"  and  non-commissioned  officers  that  it  ought  to  have  to  make 
"  it  efficient.  It  is  essentially  a  service  of  detail,  and  requires- 
"  not  only  an  additional  number  of  non-commissioned  officers,^ 
"  but  that  these  non-commissioned  officers  should  be  sober, 
"  steady,  trustworthy  men."  It  is  obvious  that  howeverr 
perfect  may  be  a  contrivance,  the  success  of  which  depends  upom 
the  concerted  efficiency  and  right  action  of  other  appliances  on 
persons  having  to  co-operate  with  it,  the  contrivance  itself  is: 
always  liable  to  be  objected  to,  or  even  condemned  for  imperfectt 
results  which  are  really  independent  of  itself,  unless  sufficientt 
care  is  taken  to  investigate  and  appropriate  correctly  the  sources^ 
of  the  failure.  The  Board,  therefore,  were  only  right,  while, 
speaking  in  praise  of  the  mule-chairs  and  litters  themselves,  to.' 
call  the  attention  of  the  authorities  to  the  qualifying  collateral] 
provisions  named  in  their  report,  for  they  are  essential  to  tha 
successful  employment  of  mule  conveyances  for  purposes  of' 
ambulance  transport.  It  unfortunately  has  too  often  happened 
that  on  an  emergency  arising,  which  has  led  to  the  necessity^ 
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of  a  certain  amount  of  sick-transport  being  despatched  for  Chap.  V. 
service  in  the  field,  both  animals  and  conductors  have  been 
without  the  necessary  training  and  experience  for  the  proper 
performance  of  their  duties.  The  animals  have  been  purchased 
in  numbers  together  at  whatever  market  they  could  most  readily 
be  obtained,  and  the  men  have  been  enrolled  in  the  service 
almost  in  an  equally  extemporised  manner.  But  a  hasty  coUec-  Both  mules 
tion  of  animals  for  the  purposes  of  sick-transport  will  never  "^^^^^^^^^^ 
present  the  amount  of  efficiency  which  is  requisite  for  the 
successful  attainment  of  the  objects  for  which  they  have  been 
collected,  nor  can  a  body  of  men  either  be  found  who  will  pro- 
perly appreciate,  by  a  rapid  system  of  self-teaching,  as  it  were, 
the  necessities  of  the  sick  and  wounded  who  are  to  be  trans- 
ported under  their  direction,  or  the  thousand  details  of  attention 
which  are  essential  for  the  proper  care  and  preservation  of  the 
animals  under  their  charge.  Huny  in  such  matters  invariably 
leads  to  confusion  and  loss,  if  not  failure ;  and  though  after  a 
time  part  of  the  men  and  animals  engaged  may  acquire  the 
experience  necessary  for  effective  co-operation  and  right  execution 
of  duty,  the  experience  so  obtained  is  purchased  at  a  high  cost. 
But  not  only  have  ignorance  of  the  nature  of  mule  conveyances, 
and  want  of  training  in  their  practical  employment,  led  to  their 
being  objected  to  for  the  transport  of  sick,  but  they  have  been 
sometimes  condemned  under  circumstances  where  failure  was  an 
almost  inevitable  result  of  the  manner  in  which  they  were  tried. 
Some  mule-litters  and  cacolets  were  sent  to  India,  and  were 
tried  in  the  Madras  Presidency.  But  there  were  no  mules  there 
to  try  them  upon,  and  the  conveyances  were,  therefore,  put  for 
observation  upon  a  horse,  and  afterwards  upon  a  camel.  As 
might  be  expected,  it  was  reported  that  the  amount  of  jolting 
rendered  carriage  in  them  altogether  insupportable.  Mule-cacolets 
and  litters  were  sent  out  to  New  Zealand  during  the  recent 
Maori  war  in  that  country,  but  proved  to  be  altogether  useless. 
There  were  no  mules  in  the  country,  nor  bat-animals  suited  for 
carrying  them.  To  be  able  to  judge  fairly  of  any  conveyance, 
not  only  must  the  contrivance  itself  be  complete  and  in  good 
order,  but  every  adjunct  that  belongs  to  it,  and  is  necessary  for 
its  efficiency,  must  be  complete  also,  and  in  proper  worldng  order. 

The  termination  of  the  war  in  the  Crimea  not  long  after  the 
date  of  the  report,  last  quoted,  by  the  medical  officers  there,  pre- 
vented the  further  employment  at  that  time  of  mule-conveyances  ; 
but  the  experience  already  gained  was  afterwards  thought  suffi- 
cient to  warrant  a  decision  for  them  to  form  part  of  the  regular 
field  hospital  equipment  of  the  British  army. 

The  special  construction  of  the  conveyances  themselves  will 
now  be  described. 

Cacolets. — Cacolets  consist  of  folding  chairs  made  to  be 
hooked  by  pairs  to  the  two  sides  of  a  pack  saddle,  and  so  to  be 
carried  upon  a  bat-mule,  or  pony.  Each  cacolet  can  be  placed 
indifferently,  either  on  the  right  or  on  the  left  side  of  the  pack- 
saddle,  and  each  forms  a  seat  for  one  patient.  When  the  pair 
are  secured  in  their  places,  the  arrangement  is  such  that  the  two 
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Cnxv.  V.  patients  sit  one  on  each  side  by  the  animal's  flanks,  ^vith  their 
faces  turned  towards  the  animal's  head,  and  tlieir  feet  supported 
on  the  cacolet  steps  near  the  animal's  fore  legs. 


Construction 
of  cacolets. 


Fig.  XCVII. — Convoy  of  wounded  being  removed  on  mule-cacolets. 

The  main  portions  of  the  framework  of  the  cacolet  are  made' 
of  wrought  iron  ;  but  for  certain  parts,  sucli  as  the  support  for: 
-the  back  of  the  patient,  the  circular  band  attached  to  this  back; 
support  by  which  the  patient  is  secured  from  falling  forward,, 
and  for  some  other  minor  details,  straps  made  of  leather  are' 
employed.  Openings  are  made  in  the  iron  uprights,  so  thatt 
these  straps  can  be  secured  to  the  top  at  either  end  of  the  chair.. 
The  seat  is  covered  with  a  leather  cushion.  The  foot-support' 
consists  of  a  little  plank  of  wood  suspended  by  two  straps,, 
which  hang  vertically  down  from  the  front  of  the  seat.  The? 
upright  and  horizontal  rods  of  the  framework  are  connected  byr 
liino-ed  joints,  and  thus  the  whole  conveyance  can  be  folded! 
closely  together,  and  turned  up  against  the  saddle  boards  of  the  - 
saddle.    The  projecting  vertical  ribs  of  the  pack-saddle,  withini 
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which  ifc  lies  when  thus  folded  up,  partly  protect  it  from  injury,     Cuxt.  V. 
while  at  the  same  time,  if  thought  right,  the  saddle  (notwith- 
standino-  the  presence  of  the  cacolet)  is  rendered  available  for  the 
carria^e^of  packages.  As  the  iron  hooks  for  suspending  the  cacolet  To  reverse  a 
to  the^pack-saddle  form  part  of  only  one  side  of  the  framework,  <=^°°let. 
when  a  cacolet  that  has  been  used  on  the  left  flank  of  an  animal 
is  required  for  any  reason  to  be  placed  on  the  right  flank  of  an 
animal,  it  is  necessary  to  shift  the  strap  by  which  the  back  of 
the  patient  is  supported  to  the  opposite  part  of  the  cacolet.  In 
like  manner  the  straps  which  support  the  footboard  must  be 
unbuckled  and  placed  over  at  tlie  side  where  the  back-strap  was 
before  fixed.     These  are  the  only  changes  that  are  necessary  for 
reversing  the  position  of  a  cacolet,  or  adapting  one  for  being 
placed  on  either  side  of  the  pack-saddle. 

The  weight  of  a  pair  of  French  cacolets  complete,  when  "Weight  of 
weighed  in  the  Crimea,  was  found  to  be  89  lbs.  12  oz.  The 
English  cacolets  sent  out  to  the  Crimea  from  Woolwich  were 
heavier,  viz.,  103  lbs.  2  oz.  The  weight  of  English  cacolets  has 
since  been  mucli  reduced;  the  weight  of  a  pair  of  present 
regulation,  or  Koyal  Carriage  Department,  pattern  mule-chairs 
being  now  56  lbs.  The  weight  of  the  pack-saddle  complete  is 
lbs. ;  the  weight  of  the  whole  conveyance  on  the  mule's  back 
when  unloaded  being  therefore  120  lbs.  This  pattern  cacolet  is 
shown  in  the  two  following  drawings. 


rig.  XCVni.-Sidc  view  of  mule  cbair  or  cacolet  attached  to  its  pack-saddle. 
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Eig.  XCIX. — End  view  of  mule  chair  or  cacolet,  open  for  use,  and  packed  for 

travelling. 


The  most  compact  mode  of  folding  up  the  cacolet  for  travel-  • 
ling  is  not  shown  in  the  drawing,  where  it  appears  to  he  only 
partially  lowered  towards  the  pack-saddle.      In  the  French  j 
cacolet  the  parts  are  so  arranged  as  to  be  capable  of  folding  quite  j 
ilatly  upon  the  side  of  the  pack-saddle  ;  and,  when  both  cacolets 
are  thus  packed,  a  couple  of  boxes  of  biscuit,  which  are  always  . 
supplied  for  use  in  the  field  of  convenient  sizes  for  the  purpose, 
can  be  readily  placed  over  the  pack-saddle  and  cacolets,  and  so 
be  securely  carried.    It  would  not  be  easy  to  carry  such  packages 
without  injury  to  themselves  or  the  cacolets,  were  the  latter  only 
partially  folded  up,  as  represented  in  the  drawing. 

Mule-litters. — These  are  conveyances,  as  their  name  implies, 
in  which  patients  are  carried  in  a  recumbent  position.  The}'' 
are  suspended,  by  a  pair  together,  from  the  pack-saddle  of  a  bat- 
mule  in  a  similar  way  to  the  cacolets ;  but  they  cannot  be 
employed  indiscriminately  for  either  side  like  the  cacolets.  They 
are  therefore  distinguished  as  right  and  left  mule-litters. 
Carriage  of         The  form  of  the  litter,  the  greater  height  of  the  mule  in 
patients  in       front,  and  its  mode  of  movement  in  walking,  render  the  carriage 
m  e-  liters.      g^sier  for  the  patient  when  he  is  placed  with  his  feet  toward  the 
hinder  part  of  the  animal,  and  therefore  with  the  back  of  his 
head  toward  the  direction  in  which  the  mule  is  walking. 
Moreover,  the  weight  of  the  loaded  conveyance  is  greatest  at 
that  part  where  the  upper  portion  of  the  patient's  body  rests, 
and  this  weight  is  most  easily  borne  by  the  animal  when  sus- 
pended near  its  shoulders.    The  recumbent  patient  on  a  mule- 
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litter  is,  therefore,  carried  in  a  direction  contrary  to  that  in  Chap^V. 
which  the  sitting  patient  is  moved  on  a  mule-chair. 

The  framework  of  the  litter,  like  that  of  the  cacolet,  is  made  Construction  of 
of  wrought  iron,  and  jointed  into  three  principal  parts,  so  as  to  mule-htters. 
fold  up  Into  a  comparatively  compact  form  when  not  in  use. 
Tlie  litiere  used  in  the  French  army  can  be  folded  up  completely, 
thouo-h  not  into  so  small  a  space  as  the  cacolet,  and  when  thus 
packed,  two  cases  weighing  from  fifty  to  sixty  kilogrammes  can 
be  put  upon  the  mule  and  carried  above  the  litieres  m  the  same 
way  as  when  cacolets  are  folded  upon  the  pack-saddle.  When 
fully  extended,  the  length  of  a  litter  from  end  to  end  is  six  and  a 
half  feet.  The  bottom  or  bed  of  the  litter  is  made  of  strong  canvas 
secured  to  the  iron  frame  by  cords  in  the  same  way  as  to  the 
sides  of  a  stretcher.  This  canvas  has  been  usually  pressed  upon 
from  below  by  the  cross  parts  of  the  framework,  and  in  conse- 
quence a  mattress  has  been  added  of  convenient  length  for  the 
patient  to  lie  upon  ;  but  in  the  latest  patterns  this  pressure  has 
been  got  rid  of  by  altering  the  forms  of  the  cross-pieces,  and 
with  these  the  supply  of  a  mattress  has  not  been  found  to  be 
necessary — the  canvas  is  soft  enough  without  it. 

At  the  head  of  the  litter  there  is  a  canvas  hood,  which  can  be 
thrown  back  or  raised  at  pleasure.  Another  piece  of  canvas  is 
attached  to  the  foot  of  the  frame,  and  this  can  be  drawn  upwards 
so  as  to  completely  cover  the  patient. 

The  weight  of  a  pair  of  French  litieres  complete,  when  Weight  of 
weighed  in  the  Crimea,  was  found  to  be  136  lbs.  The  weight  of  mule-Utters, 
a  pair  of  English  litters  at  that  time  was  nearly  the  same  as  the 
French,  viz.,  138  lbs.  12  oz.  The  weight  of  a  pair  of  litters  of  the 
present  Koyal  Carriage  Department  pattern,  without  paillasses 
or  the  pack-saddle,  is  only  84  lbs. ;  with  the  paillasses  and 
pack-saddle,  167  lbs. 

One  form  of  English  litter  was  secured  to  the  saddle  by 
an  horizontal  iron  bar,  forming  part  of  its  frame,  being  passed 
through  two  openings  made  for  its  reception  in  the  projecting 
vertical  ribs  of  the  tree  of  the  pack-saddle.  One  end  of  this 
iron  bar  was  furnished  with  a  screw,  and  on  this  an  iron  nut 
was  secured,  so  that  the  bar  might  be  prevented  from  slip- 
plug  back  through  the  apertures  in  the  saddle-tree  after  it  had 
been  placed  ia  them.  At  present  it  is  connected  with  the  saddle 
by  a  long,  solid,  vertical  iron  hook-piece  attached  to  the  litter 
being  hooked  on  to  projections  in  the  ribs  of  the  saddle.  In  the 
French  service  each  litter  is  hooked  on  to  the  pack-saddle  by  a 
chain  of  three  links,  the  rest  of  the  attachment  being  a  continu- 
ous piece  of  iron,  jointed  to  the  side  of  the  litter-frame.  The 
litters  can  thus  be  raised  or  lowered  a  little,  according  to  the 
link  used  when  attaching  the  chains  to  their  respective  hooks, 
which  cannot  be  done  with  the  solid  iron  hook-piece  or  horizontal 
iron  bar  in  the  English  patterns. 

It  is  an  obvious  advantage  to  be  able  to  adapt  the  height  of  a 
litter  to  the  height  of  the  animal  which  is  to  carry  it.  The 
necessity  for  some  such  arrangement  is  also  shown  in  the  follow- 
ing rule,  which  appears  under  the  directions  for  "  Loading  of 
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"  Pack  Animals''  in  the  "  Military  Train  Manual."  Tlic  rule  is 
equally  applicable  to  the  carriage  of  sick  men  as  to  ordinary 
loads :  "  Great  judgment  is  required  in  loading  pack  animals, 
1^  and  care  should  be  taken  tiiat  the  animals  are  not  over- 
^'  weighted,  that  the  load  is  well  put  on,  that  it  is  neither 
"  pitched  too  high  upon  the  saddle,  thereby  causing  it  to  roll 
"  upon  the  back,  nor  too  low,  which  adds  to  the  weight  and 
"  encumbers  the  animal,  but  that  the  lower  line  of  the  load 
"  should  be  even  with  the  shoulders."* 

By  either  plan,  however,  whether  with  hooks  only  or  hooks 
and  chains,  the  litters  can  be  detached  from,  the  saddle  or  secured 
to  it  in  a  few  moments  without  any  difficulty. 


Mule-litters 
removable 
from  pack- 
saddles. 


Fig.  C. — Mule-litter  attached  to  its  pack-saddle. 

When  the  litters  were  first  made  in  England,  they  were  con- 
structed in  such  a  way  that  they  could  not  be  readily  detached 
from  the  pack-saddle.  When  a  patient  had  to  be  removed  on 
one  of  these  conveyances,  it  was  necessary  to  lift  him  up  into  it ; 
a  proceeding  which,  in  many  varieties  of  dangerous  gunshot  in- 
juries, involved  the  bearers  in  much  difficulty  and  greatly 
increased  the  risks  and  suffi:;ring  of  the  paticnt.f     This  was 


*  "  Military  Train  Manual,"  18G2,  p.  37. 

f  The  inconveniences  experienced  from  the  defective  construction  caused  the 
insertion  of  the  following  passage  in  the  Med.  Regs.,  p.  77: — "The  cacolets  and 
litters  ought  to  he  removable  from  the  pack-saddles." 
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afterwcards  remedied.  The  litter,  as  at  present  constructed,  can  Chav.  V. 
be  at  once  detached  from  the  pack-saddle  by  unscrewing  the 
sino-le  iron  nut,  and  withdrawing  the  bar  by  which  the  con- 
nexion is  obtained,  in  the  one  case  ;  or  lifting  the  hook-pieces  of 
the  litter  out  of  their  connexions  with  the  pack-saddle,  in  the 
other.  When  required  for  use  the  litter  is  laid  on  the  ground, 
the  wounded  man  placed  upon  it,  and,  as  soon  as  he  is  settled  in 
his  place,  the  litter  is  raised  by  three  men  to  a  level  with  the 
saddle  and  hooked  on ;  or,  if  provided  with  the  horizontal  con- 
nexion, the  bar  is  caused  to  slide  through  the  openings  made 
to  receive  it  and  the  nut  is  screwed  on.  In  either  case  the  litter 
is  securely  fixed  in  its  place. 

In  order  to  secure  a  patient  from  slipping  downwards  beyond  Security  of 
the  end  of  the  litter,  especially  in  descending  steep  declivities,  ^^^e°]*tters. 
either  the  end  of  the  litter  for  a  few  inches  is  made  to  turn  up, 
or,  as  in  the  most  recent  French  patterns,  a  small  foot-rail  is 
added  to  it.  To  prevent  him  rolling  off  on  the  outside,  a  double 
side-rail  is  placed  along  the  middle  compartment  of  the  litter. 
The  head  part  of  the  litter  is  always  raised  a  little,  and,  in  addi- 
tion, the  pillow  obviates  any  tendency  on  the  part  of  a  feeble 
patient  to  slip  in  that  direction.  A  side  pad  is  sometimes  pro- 
vided to  lean  against  the  pack-saddle,  and  protect  the  patient  on 
the  side  of  the  litter  near  the  mule's  flank, 

A  long  strap  is  made  to  pass  from  the  upper  bar  of  the  outer  Mode  of  pre- 
side-rail  of  one  litter,  over  the  litter  and  the  patient  lying  upon  £j.q"j^'°^^'1d  ^ 
it,  and  over  the  pack-saddle  to  the  corresponding  rail  on  the  ™™  swaymg. 
other  litter.  This  strap  holds  up  the  two  litters,  which  would 
otherwise  by  their  breadth  and  the  weight  upon  them,  have  a 
tendency  to  dip  downwards  at  their  outer  margins.  Another 
strap  passes  from  the  lower  part  of  the  same  side-rail,  under  the 
litter,  the  belly  of  the  animal,  and  the  opposite  litter,  to  be 
buckled  round  the  lower  part  of  the  other  side  rail.  The  com- 
bined influence  of  these  two  straps  is  to  prevent  the  two  litters 
from  swajdng  up  and  down  during  the  movement  of  the  animal, 
and  thus  to  lessen  the  disturbance  which  would  otherwise  be 
caused  to  the  patients  lying  upon  them.  A  third  strap  })as»es 
from  the  inner  side-rail  of  one  litter  under  the  belly  of  the 
animal  to  the  inner  side-rail  of  the  other  litter  ;  this  serves 
further  to  keep  the  two  litters  steady. 

A  certain  amount  of  movement  it  is  impossible  to  prevent.  Peculiar 
The  kind  of  movement  communicated  to  mule-litters  by  the  motion  of 
action  of  the  animal  in  walking  is  peculiar.    It  is  totally  difie-  °^^<^-li"<-'i's- 
rent  from  the  sudden  jolts,  or  the  general  concussion,  liable  to 
be  communicated  to  patients  when  carried  on  wheeled  vehicles. 
Good  mules  are  so  sure-footed,  and  so  steady  in  their  gait,  that 
they  rarely  ever  stumble  so  as  to  jolt  the  patients  they  are 
carrjdng.    But  the  progression  of  the  animal  causes  the  litter  to 
have  a  movement  which  has  something  of  an  undulatory  charac- 
ter, and  impresses  a  looker-on  with  an  idea  that  it  would  not  be 
unlikely  to  cause  a  condition  akin  to  sea-sickness.    Some  mules 
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.JV.  cause  more  of  this  kind  of  movement  to  be  given  to  tlie  litters 
than  others.  It  forms  one  of  the  chief  inconveniences  connected 
with  mule-litters,  so  far  as  the  ease  of  tJie  patients  carried  by 
them  is  concerned ;  but  in  estimating  this  objection  to  their  use, 
it  must  be  weighed  against  the  necessities  of  the  occasions  which 
lead  to  their  employment,  and  also  against  the  inconveniences 
which  are  apt  to  accompany  conveyances  of  other  descriptions. 

Before  proceeding  to  describe  some  of  the  mule  conveyances 
which  differ  in  construction  from  the  iitters  at  present  autho- 
rized for  use  in  the  British  service,  which  have  just  been  de- 
scribed, it  will  be  useful  to  mention  the  manner  of  using  these 
latter,  so  that  accidents  from  their  employment  may  be  guarded 
against,  and  the  risks  and  inconveniences  connected  with  this 
mode  of  transport  reduced  to  the  lowest  limits. 

Steps  to  be  taken  in  ordee  to  prevent  Accidents,  and 
TO  lessen  inconvenience  to  Patients,  by  the  use  of 
Mule-litters. 

_  General  rules  for  loading  and  unloading  onule  cacolets  and. 
litters  —  Great  care  is  necessary  to  prevent  accidents  during  the 
act  of  raising  and  attaching  cacolets  and  litters,  but  especially 
the  latter,  when  loaded,  to  the  pack-saddles.  Without  due 
caution  it  may  readily  happen  for  a  patient  to  roll  off  a  litter 
while  it  is  in  the  act  of  being  raised  ;  and  equally,  without  mutual 
understanding  and  concerted  action  on  the  part  of  the  bearers, 
there  may  be  a  good  deal  of  delay  and  difficulty  in  connecting 
the  sliding-bar,  or  two  hooks,  of  the  litter  to  the  pack-saddle, 
together  with  unnecessary  jostling  and  disturbance  of  the  patient. 
Equal  caution  and  system  are  required  in  detaching  and  re- 
moving litters  and  patients  from  the  animal.  It  is  necessary  to 
provide  some  one  to  keep  the  mule  steady  while  the  patients  are 
being  placed  on  or  taken  off  the  animal's  back;  for  another  person 
to  steady  the  loaded  litter  on  one  side  while  its  fellow  litter  is 
being  detached  from  the  opposite  side  ;  and,  under  all  circum- 
stances, particularly  when  connecting  or  disconnecting  a  litter, 
to  ensure  the  bearers  keeping  it  level,  and  so  to  remove  all  cause 
for  apprehension  to  the  patient  of  his  being  subjected  to  a  fall 
during  the  operation.  Particular  cai'e  should  also  be  taken  that 
all  fastenings  and  straps  are  properly  secured  before  the  mule  is 
permitted  to  start  with  his  load. 

While  either  a  cacolet  or  a  litter  with  a  patient  upon  it  is 
being  fixed  to  one  side  of  the  saddle,  the  opposite  side  requires 
to  be  held  down  very  firmly,  or  there  is  a  risk  of  the  saddle 
turning,  and  the  patient  being  upset.  So  when  the  conveyance 
has  been  got  into  its  place,  for  the  same  reason  equal  care  is 
necessary  to  provide  for  maintaining  the  balance  of  its  weight 
by  a  corresponding  weight  on  the  opposite  side.  If  circum- 
stances admit  of  the  arrangement,  two  patients  of  nearly  equal 
size  and  weight  should  always  be  put  on  the  same  animal. 
If  this  cannot  be  accomplished,  the  conveyance  sustaining  the 
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lio-hter  weio-lit  should  have  its  weight  supplemented  by  the  addi-  Ciiap^V. 
ti?n  of  a  iSiapsack,  or  any  other  convenient  article  at  hand,  so 
as  to  obtain  the  necessary  equipoise.  If  it  be  a  cacolet,  and  only 
one  patient  is  to  be  carried,  then  the  leader  of  the  animal  must 
himself  take  the  opposite  seat,  in  order  to  preserve  the_  balance. 
If  there  is  only  one  patient  to  be  carried,  and  that  patient  must 
be  cai-ried  on  a  litter,  then  a  cacolet  is  placed  on  the  opposite 
side,  and  the  leader  of  the  mule  takes  his  seat  m  it,  if  there  be 
no  attendant  to  do  so,  still  with  the  same  object  m  view.  But 
under  the  circumstances  in  which  these  conveyances  are  ordi- 
narily employed,  there  are  usually  patients  enough  to  occupy 
every  vacant  seat  and  litter.  As  the  patients  carried  m  cacolets 
are  usually  less  severely  injured  than  those  placed  m  a  recum- 
bent position,  one  leader  is  commonly  regarded  as  sulBcient  for 
two  cacolet  mules,  the  leading  rope  of  the  hinder  mule  bemg 
simply  attached  to  the  saddle  of  the  leading  mule.  But  for  the 
opposite  reason,  mules  bearing '  patients  on  litters  should  in- 
variably each  have  their  own  leader. 

SpcGial  directions  for  the  instruction  of  hearers  in  the  use 
of  mule  litters,  as  ^uell  as  in  placing  patients  on  a7hd  talcing 
them  of  ^itter-mu^es.— Assistant-Surgeon  Moffitt,  when  acting  as 
instructor  to  the  Army  Hospital  Corps,  found  the  following  plan 
of  conducting  the  operation  of  placing  patients  on  litter-mules 
and  taking  them  off  again,  to  be  the  easiest  for  the  bearers, 
safest  for  the  patients,  and  at  the  same  time  the  speediest  in 
accomplishment : — 

(a.)  With  each  mule  for  the  carriage  of  litters  should  be  a  The  mule  con- 
driver,  whose  duty  it  is  to  attend  to  the  animal,  to  see  that  it  is  ^uctor. 
properly  harnessed,  and  to  drive  it. 

(6.)  Four  orderlies  or  bearers  are  required  both  to  load  and  to  The  litter- 
unload  the  litters.*  ^^^^^e^s. 

These  are  named  respectively  No.  1,  No.  2,  No.  3,  and  No.  4 
bearer. 

(c.)  When  it  is  required  to  load  the  litters,  the  joints  of  the  To  place 
Utters  should  be  fixed  by  means  of  the  pins  attached  for  the  pur-  5^^^°^^^^^ 
pose  ;  the  cover  should  be  unbuttoned  on  the  outside,  and  neatly  ^  ^' 
folded  along  the  inside  of  the  litter  ;  and  the  hood-rods  should  be 
lowered,  the  hood-strap  being  placed  along  the  folded  cover. 
The  litter  should  then  be  brought  to  the  spot  where  the  patient 
about  to  be  transported  is  lying,  and  it  shoiild  be  placed  on  the 
ground  with  the  foot-piece  touching  his  head,  or  alongside  the 
patient  if  he  is  himself  able  to  get  into  it  without  being  lifted. 


*  If  the  litter-mule  can  be  brought  to  -where  the  sick  or  wounded  men  requiring 
carriage  are  lying,  the  requisite  number  of  bearers  will  almost  always  be  at  hand.  As 
the  sick  or  wounded  men  will  have  to  be  carried  on  two  stretchers  to  the  litter-mule, 
when  circumstances  render  it  necessary  for  the  animal  to  be  stationed  some  distance 
away,  and,  as  each  stretcher  will  have  two  bearers  with  it,  these  same  bearers  will 
supply  the  requisite  number  for  loading  and  attaching  tlie  litters  to  the  pack-saddle, 
whether  the  patients  are  brought  to  the  litter-mule  or  the  mule  is  brought  alongside 
the  patients. 
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Position  of 
bearers  before 
raising  a  litter. 


Kaising  a  litter. 


Connecting  a 
litter  with  the 
pack-saddle. 


Connecting  the 
second  litttT. 

Securing  tiie 
two  litters 
together. 


To  unfasten 
the  litters. 


Preliminary 
positions  of 
the  bearers. 


Two  bearers,  one  at  each  side,  should  lift  the  patient  by  grasping 
hands  under  the  shoulders  and  under  the  buttocks,  while  a 
third  takes  charge  of  the  part  where  tlie  patient  is  injured. 
Raised  in  this  way,  the  patient  is  carried  along  the  length  of 
the  litter  until  his  head  is  over  the  pillow  at  the  head  of 
the  litter,  and  then  he  should  be  carefully  lowered  by  a  simul- 
taneous action. 

(d)  No.  1  bearer  should  now  take  a  position  on  the  inside  of 
the  foot-piece  of  the  litter ;  No.  2  on  the  inside  of  the  head-piece  ; 
No.  3  on  the  outside  of  the  centre-piece ;  all  three  facing  the 
litter.    No.  4  bearer  stands  on  the  opposite  side  of  the  saddle 
and  mule. 

Next  No.  1  and  No.  2  bearers  should  take  hold  of  the  side  of 
the  litter,  each  with  one  hand,  and  with  the  other  hand,  the 
litter-hook,  preparatory  to  connecting  it  with  the  saddle.  The 
hand  holding  the  hook  should  be  laid  on  the  outside  of  the  iron, 
with  the  thumb  down,  to  avoid  its  being  crushed  between  the 
saddle  and  hook.  While  Nos.  1  and  2  bearers  are  thus  en- 
gaged, No.  3  bearer  lays  hold  of  the  framework  of  the  centre- 
piece with  both  hands. 

(e.)  The  litter  should  now  be  raised  by  Nos.  1,  2,  and  3  bearers, 
and  carefully  placed  on  their  shoulders;  No.  3  releasing  one  of 
his  hands,  passing  it  underneath,  and  taking  hold  of  the  inside 
of  the  framework,  while  Nos.  1  and  2  each  retain  their  hold 
of  the  litter-hooks,  as  before  described. 

(/.)  The  litter  is  thus  carried  close  alongside  the  mule,  with 
its  head  turned  towards  the  animal's  head.  It  is  then  hooked  on 
to  the  saddle,  Nos.  1  and  2  bearers  guiding  the  hooks  into 
their  places.  At  the  same  time  bearer  No.  4  takes  a  firm  hold 
of  the  saddle  on  the  opposite  side  to  prevent  it  from  turning. 
As  soon  as  the  litter  is  secured  to  the  saddle.  No.  1  and  No.  2 
bearers  fall  out,  leaving  No.  3  bearer  to  support  the  loaded  litter 
on  its  outer  side.  Nos.  1  and  2  bearers  are  now  joined  b}'  No.  4 
bearer,  and  these  three  proceed  to  place  the  next  patient  on  the 
second  litter,  which  they  load,  and  attach  to  the  saddle  on  pre- 
cisely the  same  plan  as  that  just  described. 

((/.)  The  hood-rods  should  now  be  raised  over  each  patient  s 
head,  and  the  hood-strap  attached  to  tlie  foot-rail.  The  cover 
should  then  be  pulled  over  and  buttoned.  This  done,  the  upper 
suspension  strap  should  be  buckled,  and  then  the  short  and  long 
belly  straps. 

Qi)  When  necessary  to  detach  the  litters,  the  belly  straps  and 
upper  suspension  strap  should  successively  be  unbuckled,  the 
cover  of  each  litter  folded  along  the  inside,  the  hood-strap 
loosened,  and  the  hood  lowered. 

(i)  No.  1  bearer  should  take  up  a  position  on  the  inside  of  the 
foot-piece  of  one  of  the  litters  ;  No.  2  on  the  inside  of  the  head- 
piece ;  No.  3  on  the  outside  of  the  centre-piece ;  and  No.  4 
bearer  on  the  outside  of  the  centre-piece  of  the  opposite  litter. 
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(h)  Each  beai-er  then  places  his  shoulder  under  the  litter;  Ciiap^V. 
Nos  1  and  2  bearers  take  hold  of  the  litter-hooks  nearest  to  them  ,,^3 
respectively,  each  with  one  hand  ;  and  No.  3  bearer  passes  one  first  litter, 
hand  under'  the  litter,  and  takes  hold  of  the  inner  side  of  frame- 
work   At  the  same  time  No.  4  bearer  puts  himself  m  position 
for  well  supporting  the  opposite  litter,  as  soon  as  its  counterpoise 

is  taken  away.  .      re  •  ,1 

The  three  bearers  now  raise  the  first  litter  until  it  is  suthciently 

high  for  Nos.  1  and  2  bearers  to  slip  the  hooks  ofi". 

{I)  The  first  litter  being  then  carried  to  its  destination,  Nos.  1  To  unhook 

and  2  bearers,  aided  by  No.  4  bearer,  at  once  proceed  to  unload  ^J^g'^'^"" 

the  second  litter  in  the  same  manner  as  that  just  described. 

{m)  When  the  litters  are  not  required  for  carrying  patients,  the  J,^,^^ 

pins  should  be  removed,  and  the  litters  folded  up  and  fastened 

not  in  use. 

close  to  the  sides  of  the  saddle.   It  is  easier  for  the  mule  to  carry 
them  thus  packed,  and  the  litters  are  less  liable  to  be  damaged. 

{n)  Patients,  if  possible,  of  nearly  the  same  weight  should  be  JJj^^l^^^'^^''^ 
carried  on  each  pair  of  litters.  When  this  cannot  be  accomplished,  ' 
the  heavier  patient  should  be  made  to  lie  close  to  the  inside  of  his 
litter,  while  the  lighter  should  be  placed  on  the  outer  side  of  his 
litter,  a  pad  being  placed  to  keep  him  in  position;  but  should  the 
disproportion  of  weight  be  so  great  that  this  arrangement  will 
not  preserve  the  balance  of  the  two  litters,  a  pack,  rifle,  or  some 
other  weight  must  be  superadded  to  make  up  the  difference. 

(0.)  When  a  patient  with  a  fractured  bone  has  to  be  transported  Carriage  of 
on  a  mule-litter,  not  only  should  the  limb  be  protected  by  the  JJ^^^^'i^^g 
ordinary  means  adopted  in  such  cases,  but  any  available  means  of  on  mule-litters, 
support,  such  as  straw,  hay,  or  articles  of  clothing,  that  can  be 
obtained  should  be  arranged  on  the  litter  as  padding  to  secure 
the  limb  in  an  easy  position,  and  to  prevent  the  movement,  which 
is  unavoidable  with  such  conveyances,  from  acting  locally  on  the 
injured  part. 

Other  forms  of  mule-litters. — The  cacolets  and  litters  which 
have  been  hitherto  chiefly  described  are  the  mule  conveyances 
which,  according  to  present  regulations,  constitute  part  of  the 
authorized  field  hospital  equipment  in  the  French  and  English 
military  services.  But  other  forms  of  conveyances  of  a  corre- 
sponding nature  have  been  either  proposed  for  use  at  different 
times,  or  have  been  actually  used  in  other  armies,  and  some  of 
these  it  will  be  useful  to  mention. 

Mr.  HilVs  two-mule  litter  conveyance. — In  the  year  1855  Mr.  Hill's 
Mr.  Hill,  a  civil  engineer,  brought  before  the  notice  of  the  com-  contrivance, 
mittee  ordered  by  the  Secretary  of  State  for  War,  Lord  Panmure, 
to  report  upon  hospital  conveyances,  a  machine,  borne  by  two 
mules,  which  he  had  invented  for  the  easy  carriage  of  a  couple  of 
wounded  men  lying  on  a  couple  of  litters.  The  machine  was  first 
fixed  to  the  mules,  and  the  patients,  being  placed  on  the  litters, 
were  then  hoisted  and  slung  witliin  it.  This  conveyance  was 
nearly  as  objectionable  in  principle  as  the  two-horse  litter  else- 
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Mule  Conveyances  exMUted  at  Paris. 


CnAr.  V. 

Objections 
to  it. 


Shortell's 
modified  mule- 
litter. 


where  described  {see  page  292),  for  while,  by  the  ordinary  mule- 
litter  arrangement,  each  mule  carries  two  patients,  by  Mr.  Hill's 
plan  the  proportion  was  only  one  patient  to  each  mule.  But,  in 
addition,  the  weight  of  the  macliine  and  its  litters  was  284  lbs. ; 
and  this  fact,  together  with  its  complicated  construction,  and  the 
difficulty  of  transporting  it,  caused  the  committee  at  once  to 
pronounce  it  to  be  unfit  for  military  service. 

Serjeant  Shortell's  modification  of  the  regulation  mule-litter. 
— It  is  under  many  circumstances  inconvenient  to  take  an  ambu- 
lance mule  to  the  place  where  a  wounded  man  is  lying.  At  the 
same  time  the  patient  may  be  a  considerable  dLstance  off,  and  his 
condition  may  make  it  objectionable  to  place  him  first  on  a 
stretcher,  and  then  to  transfer  him  to  a  litter,  if  this  double  move- 
ment can  be  avoided.  Obviously  in  such  a  case,  if  the  litter 
itself  could  be  conveniently  carried  and  used  in  place  of  the 
stretcher,  so  that  the  wounded  man  might  be  placed  upon  it,  con- 
veyed directly  to  the  place  where  the  mule  was  stationed,  and, 
without  further  change,  put  upon  the  mule  for  removal  to  hos- 
pital, time  would  be  saved,  and  sufi'ering  prevented.  With  this 
view  Serjeant  Shortell,  of  the  Army  Hospital  Corps,  in  1865, 
placed  in  the  Museum  of  Military  Surgery,  at  Netley,*  a  model 
of  a  litter,  the  several  parts  of  which  were  capable  of  being  fixed 
rigidly  together  like  a  stretcher,  and  to  which,  at  the  same  time, 
handles  were  added.  The  latter  were  attached  to  the  four 
corners  of  the  framework  in  such  a  way  that  when  not  required 
for  use  they  could  be  folded  back  out  of  the  way  to  avoid  any 
inconvenience  from  their  projecting  outwards;  but  when  requii-ed 
they  could  be  at  once  brought  forward,  and  be  at  the  same  time 
thoroughly  safe  for  bearing  the  weight  of  the  litter  and  patient 
during  the  act  of  transportation.-  The  only  additional  weight 
was  that  of  the  small  bolts  used  in  fixing  the  several  sections  of 
the  stretcher,  and  that  of  the  handles.  At  the  time  this  model 
was  made  neither  the  litter  in  use  in  the  French  service  nor  that 
adopted  as  the  English  pattern  could  be  fixed  for  use  as  a 
stretcher.  This  adaptation  has,  however,  as  already  described, 
been  since  made,  and  by  means  of  small  pins  or  bolts  similar  to 
the  plan  used  in  Shortell's  model.  Handles  have  not  been  added 
to  the  regulation  mule-litters,  probably  to  lessen  weight,  and  also 
because  it  is  considered  unlikely  that  mule-litters  will  ever  be 
used  for  the  carriage  of  patients  for  any  but  very  short  distances, 
when  the  sides  of  the  litter-frame  will  answer  sufficiently  well 
to  be  taken  hold  of  by  the  bearers. 

Mule  conveyances  at  the  Paris  Exhibition  of  1867. — Several 
forms  of  mule  chairs  and  litters  for  sick  and  wounded  were  ex- 
hibited at  the  Universal  Exloibition  of  Paris  in  1867.  Of  the 
patterns  exhibited  the  experimental  trials  left  no  doubt  that  tlie 
French  were  the  most  handy,  best  contrived  for  general  use,  and 
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on  the  whole,  as  easy  as  any  others  to  the  patients  carried.     Ciup.  V. 
There  were  Italian  and  Portuguese  litters,  as  well  as  some  from  ' 
the  United  States  Sanitary  Commission,  but  none  were  so  port- 
able or  capable  of  being  folded  up  so  thoroughly  and  compactly 
against  the  flanks  of  the  mules  as  the  French  mule-cacolets  and 
litters. 

M.  Locati's  mule  conveyances. — The  Italian  cacolets  and  Design  of 
liti^res  at  Paris,  invented  by  M.  Locati,  of  Turin,  exhibited  much  jj^ef ' 
ingenuity.  The  litters  especially  were  designed  for  moving 
through  very  narrow  defiles,  and  for  avoiding  as  far  as  possible 
such  impediments  to  their  progress  as  might  be  met  with  from 
branches  of  trees  in  their  way,  whether  overhead  or  on  either 
side.  With  these  objects  in  view  the  conveyances  themselves 
were  kept  within  as  narrow  dimensions  as  they  could  be  consis- 
tently made ;  all  angles  were  removed,  and  one  of  the  rounded 
convex  sides  of  each  litter  was  made  to  fit  into  a  concave  de- 
pression in  the  pack-saddle,  so  as  to  diminish  as  much  as  possible 
the  projection  of  the  conveyance  beyond  the  flanks  of  the  mule. 
It  was  said  that  the  natural  impediments  which  were  met  with 
in  the  transportation  of  the  wounded  along  the  narrow  rocky 
paths,  and  through  the  wooded  tracks  of  the  Tyrol  during  the 
campaign  in  that  mountain  region  in  1866,  led  M.  Locati  to  de- 
vote so  much  attention  to  these  qualities  in  the  construction  of 
his  mule  conveyances.  All  the  Locati  conveyances  of  the  litter  Its  construc- 
kind  intended  to  be  carried  by  mules  were  formed  of  curved  steel 
bars,  those  forming  the  bottom  or  mattress,  on  which  the  patient 
was  supported,  being  a  little  stouter  in  substance  than  ordinary 
hoop  iron.  The  object  in  using  this  material  was  to  ensure  a 
certain  amount  of  elasticity  as  well  as  strength  and  comparative 
lightness  in  the  contrivance.  The  sides  of  the  litters  were  con- 
tinued in  a  curve  round  each  end,  so  that  each  litter,  regarded 
as  a  whole,  formed  an  elongated  oval  frame.  This  frame  was 
divided  into  three  hinged  sections,  these  sections  being  fixed 
in  position,  when  the  litter  was  required  for  use,  by  iron  pins 
attached  to  small  chains.  The  sides  to  which  the  steel  ribs 
forming  the  mattress  were  attached,  and  on  which  the  main- 
tenance of  the  form  principally  depended,  were  stout  and  sub- 
stantial. There  were,  in  addition,  two  large  ribs,  which  were 
made  to  curve  outside,  and  at  some  distance  from  the  ribbed 
mattress  ;  these  served  to  keep  articles  from  casually  coming  into 
contact  with  the  mattress,  and  also  prevented  the  patient  fi'om 
comiug  into  contact  with  the  ground  when  the  litter  was  laid 
down.  Wooden  feet  were  attached  to  these  outer  ribs  in  some 
examples. 

^  The  general  aspect,  and  particularly  the  curved  form  that  was 
given  to  the  litters,  gave  them  something  of  the  appearance  of  a 
cradle.  The  division  of  the  sides  into  three  sections  caused  the 
litters  to  be  capable  of  folding  up  to  a  certain  extent,  but  under 
no  circumstances  could  they  be  so  reduced  in  size  as  to  allow  the 
mule  carrying  them  to  be  used  for  carrying  packages  when  the 
litters  were  not  required  for  the  conveyance  of  patients. 
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The  mode  of  capplying  one  of  these  side-litters  to  the  pack- 
saddle  is  shown  in  the  following  sketch :  


Construction 
of  Locati's 
single  mule- 
litter. 


Fig.  CI. — Sectional  view  of  one  of  M.  Locati's  side  litters  fixed  to  its  pack- 
saddle.  A,  pad  of  one  side  of  pack-saddle.  B,  outer  rib  of  litter.  C,  level  of 
ribbed  mattress  for  patient.  D,  back  of  lateral  frame  of  litter,.  E,  hoop  for 
supporting  cover.    F,  wooden  foot  of  litter. 

M.  Locati's  single-litter  mule  conveyance. — One  of  the  Locati 
mule  conveyances  was  peculiar,  the  pack-saddle,  and  the  litter 
carried  upon  it,  being  both  designed  to  be  borne  by  a  mule 
destined  to  carry  only  a  single  patient.  The  purpose  of  this  con- 
trivance was  to  ensure  the  transport  of  a  wounded  man  without 
interruption  along  the  very  narrowest  passages  or  defiles,  or 
along  roads  encumbered  by  numerous  vehicles  ;  in  short,  any- 
where where  the  mule  itself  could  pass.  In  this  instance,  there 
was  upon  the  pack-saddle  a  small  wooden  plate  turning  rejxdil}'" 
upon  a  pivot.  Tliis  revolving  plate  had  upon  its  upper  surface 
four  holes  or  sockets,  and  the  litter  was  connected  with  it  hj 
four  small  iron  feet,  projecting  from  the  two  principal  ribs, 
which  were  made  to  fit  into  these  depressions.  The  litter  was 
no  less  peculiar  in  form  than  in  construction.  Instead  of  pre- 
senting a  simple  bed  or  cradle,  which  form  would  have  given 
rise  to  inconvenience  from  the  animal's  head  in  its  movements 
striking  against  it,  the  litter  from  the  middle  is  separated  into 
two  divisions,  shaped  so  as  to  receive  the  legs  of  a  patient,  one 
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in  each  division.    The  ammal's  head  is  between  these  divisions     Chap.  V. 

when  the  litter  is  in  a  longitudinal  direction  in  respect  to  the  '  

animal,  as  it  is  when  a  patient  is  being  carried  upon  it.  The 

pack-saddle,  litter,  and  the  hoops  supporting  the  cover,  have  been 

all  made  as  short  from  above  downwards  as  practicable,  so  that 

when  they  are  all  in  position  the  whole  does  not  exceed  the 

lieight  of  the  animal's  head.     Here  again,  the  object  was  to 

obviate  the  risk  of  collision  with  the  branches  of  trees  overhead. 

The  litter  was  made  to  fold  in  three  parts  for  package ;  each 

leg-piece  folding  upon  the  middle  part,  and  the  head-piece  over 

both.    To  place  a  patient  upon  the  mule  the  joints  of  the  litter.  Mode  of 

which  is  laid  upon  the  ground,  are  first  fixed  by  the  iron  pins,  placing  it  on 

and  the  patient  is  then  laid  upon  it.    When  the  patient  has  been  pack-saddle. 

settled  in  his  place,  the  litter  is  raised  up  by  two  men,  and  laid 

on  the  revolving  plate  across  the  mule.    As  soon  as  the  pins  of 

the  litter  are  in  their  sockets,  the  plate  is  turned  round,  so  as  to 

make  the  litter  take  a  longitudinal  direction  corresponding  with 

that  of  the  mule  itself.    The  litter  is  further  secured  to  the 

pack-saddle  by  side -straps.     As  the  width  of  the  litter  in  this 

arrangement  corresponds  very  nearly  with  the  outer  limits  of  the 

animal's  flanks,  and  its  height  with  that  of  the  animal's  head,  as 

little  impediment  is  ofiered  to  the  progress  of  the  conveyance  as 

can  be  practicable  with  any  form  of  mule-litter. 

The  sketch  shows  the  arrangement  of  the  litter  upon  the  pack- 
saddle,  the  head  of  the  litter  being  presented  to  view. 


Fig.  CII.--End  view  of  M.  Locati's  single-litter  mule  conveyance,"  fixed  to  its 
pack-saddle.    A,  space  between  saddle-pads.    B,  revolving  plate.    C,  one  of  the 
strong  supporting  ribs  of  the  litter.    D,  level  of  the  ribbed  mattress  on  which  the 
patient  lies.    E,  back  of  lateral  frame.    F,  hoop  for  supporting  the  cover. 
22014.  T 
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American  Mule-Litters. 


Ciuv.  V. 


MiJe-litters 
slung  from 
outriggers. 


United  States' 
army  mule- 
litter. 


The  mule  litters  of  other  countries  at  the  Paris  Exliibition  offered 
no  special  featui-es  worth  description.  The  Portuguese,  which 
were  similar  to  the  French  in  general  design,  were  very  bulky 
and  heavy ;  so  much  so,  that  they  could  only  be  carried  by  mules 
of  the  largest  and  most  powerful  kind. 

Woodcock's  mule'litters. — Some  mule-litters  exhibited  by 
the  United  States'  Sanitary  Commission  were  partly  supported 
by  being  suspended  from  wooden  outriggers,  one  on  each  side. 
These  crane-like  supports  formed  a  portion  of  the  pack-saddle, 
from  the  upper  part  of  which  they  projected.  Leathern  straps 
were  used  to  connect  the  litters  with  the  outriggers.  The  design 
of  this  contrivance  was  to  preserve  a  strictly  horizontal  position 
of  the  two  litters  while  patients  were  lying  upon  them.  It  was 
evident  from  considering  the  material  of  which  the  projecting 
supports  were  composed,  their  shape,  the  length  of  leverage,  and 
the  force  which  would  be  exerted  upon  them,  that  such  con- 
trivances would  speedily  become  broken  or  otherwise  disabled 
on  active  service.  They  were  the  invention  of  a  Mr.  Woodcock 
of  New  York. 

United  States  mule-litter. — The  mule-htter  which  was 
adopted  for  use  in  the  United  States'  army  is  shown  in  the 
following  illustration.  It  is  copied  from  a  drawing  kindly  sent 
to  me  by  Surgeon-General  J.  K.  Barnes. 


Pig.  cm.— Mule-Utter  issued  for  use  in  the  United  States'  army  during  tlie  war 

the  Eebellion. 

The  American  litter  above  represented  is  of  precisely  the  same 
pattern  as  the  mule-litter  formerly  used  in  the  French  army, 
but  now  abandoned.  It  was  chiefly  faulty  because  it  could  not 
be  folded  up  compactly,  and  also,  as  mentioned  m  former 
remarks,  because  there  were  no  means  of  rendering  it  rigid  for 
temporary  use  as  a  stretcher.  The  litter  frame  was  jointed  m 
three  sections,  but  the  head-piece  and  foot-piece,  notwithstanding 
these  ioints,  could  only  be  raised  and  approximated  over  the 
centre  compartment ;  they  could  not  be  laid  flat  one  upon  or 
within  the  other,  owing  to  the  strain  upon  the  canvas,  and  to  the 
fact  of  the  head  and  foot  pieces  being  of  the  same  width. 

The  fflceater  part  of  the  field  operations  during  the  war  of  the 
RebelhSn  in  the  United  States  was  conducted  in  comparatively 
level  plains,  where  railway  or  wheeled  conveyances  could  be 
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readily  made  use  of  for  the  transportation  of  sick  and  wounded.  Chat.  V. 
Mule  eonveyences,  were,  therefore,  not  really  required  for 
purposes  of  ambulance  transport,  and  they  appear  to  have  been 
hardly  ever  employed.  The  Surgeon-General,  in  his  remarks  on 
the  means  of  transportation  of  the  wounded,  states  that 
"  altogether  700  or  800  of  them  were  supplied  to  the  troops,  but 
'*  they  were  soon  laid  aside."  * 

Mule-panniers. — These  conveyances  are  simply  long  wicker-  Construction  of 
work  baskets,  with  rather  low  sides,  in  the  form  of  cradles,  mule-panmers. 
covered  by  an  arched  canopy  of  canvas  supported  on  four  hoops. 
They  are  carried  in  the  same  way  that  cases  containing  stores  of 
materiel  are  earned  by  bat  animals,  and  are  suspended  and 
secured  in  a  similar  manner.  They  do  not  admit  of  being  folded 
up,  or  rediTced  in  size  in  any  way.  Mule-panniers  do  not  form 
part  of  the  regular  equipment  of  any  army,  and  have  only  been 
employed  in  the  absence  of  the  necessary  number  of  regular 
litters.  Similar  contrivances  ca,n  readily  be  made  in  the  field 
wherever  the  means  of  making  gabions  exist.  In  some  respects 
such  panniers,  where  sufficient  bedding  or  other  soft  materials 
have  been  placed  in  them,  answer  well  enough  the  purposes  of 
regular  litters,  particularly  for  the  carriage  of  men  disabled  by 
extreme  weakness,  as  they  afford  support  on  every  side  to  such 
patients  ;  but  their  cumbrous  size  and  unyielding  forms  quite 
unfit  them  for  general  use  as  conveyances  of  the  class  under 
consideration. 


Fig^CIV.— Mule-panniers  in  use  for  the  carriage  of  sick  and  wounded. 


«oo-P^rS"-  1  ^'  Surgeon-General's  Office,  "Washington,  1865,  p.,  82.  On  this 
cTftp  .  circular  there  is  a  drawing  of  the  cacolet  issued  for  use  in  the  United 
oiaies  army,  as  well  as  two  others  showing  wounded  men  in  the  act  of  being  trans- 
?n  rv.  yV™  « 1^  cacolets  and  litters.    The  same  drawings  may  also  be  seen 

Jt.-'  a^a'  .^"service  de  Sante  en  Campagne  "  of  M.Legouest's  «  Traite  do  Chi- 
Torgie  d'Armce,"  Paris,  1863. 
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Two-horse  Litters. 


Chap.  V. 

Former  use  of 

two-horse 

litters. 


Construction 
of  the  United 
States'  two- 
horse  litter. 


Two-horse  litters. — It  is  necessary  to  notice  another  form  of 
sick-transport  litter  issued  for  use  in  the  early  part  of  the  late 
war  in  tlie  United  States,  in  which,  instead  of  two  litters  being 
suspended  across  one  horse  or  mule,  one  litter  was  suspended 
between  two  horses.  This  is  a  very  ancient  form  of  litter  in 
Europe.  Frequent  notices  of  it  occur,  showing  its  common  use 
on  occasions  of  state  and  ceremony,  as  well  as  its  employment  foi-' 
the  carriage  of  sick  persons  *  in  the  records  of  our  own  country 
prior  to  the  introduction  of  coaches.  It  seems  curious  that  its  use 
should  have  been  revived  in  modern  times  in  America. 

The  order  for  the  issue  of  these  litters  was  first  given  by  the 
United  States'  Army  Medical  Board  in  January  18G0  in  the 
following  terms : — "  Ordered,  that  horse-litters  be  prepared  and 
"  furnished  to  posts  where  they  may  be  required  for  service 
'*  on  ground  not  admitting  the  employment  of  two-wheeled 
"  carriages ;  the  said  litters  to  be  composed  of  a  canvas  bed 
"  similar  to  the  present  stretcher,  and  of  two  poles  each  1 6  feet 
"  long  to  be  made  in  sections,  with  head  and  foot  pieces  con- 
"  structed  to  act  as  stretchers  to  keep  the  poles  asunder." 

The  side  poles  were  to  be  of  ash,  the  head  and  foot  pieces 
nine  inches  in  height,  of  canvas  stretched  over  strong  iron  wire. 
The  canvas  part  to  be  five  feet  ten  inches  in  length,  two  feet 
three  inches  in  width. 

The  following  drawing  shows  the  plan  of  the  litter. 


Fig.  CV.— United  States'  two-horse  litter. 


The  tulcta-  A  similar  kind  of  conveyance  is  used  in  some  parts  of  India, . 

J^e^a^-  where  it  is  called  a  " Tukta-rewan."    The  central  part  is  more' 

like  a  sedan  chair  than  a  litter,  but  this,  inconvenient  as  it  would  1 
be  for  an  European,  is  convenient  enough  for  the  Asiatic,  fromt 
the  peculiar  ease  with  which  he  is  able  to  take  his  rest  in  ai 


*  This  form  of  litter  is  referred  to  as  late  as  the  reign  of  Charles  the  2nd. 
quotation  introduced  into  the  first  volume  of  Knight's  Loudon,  pp.  24,  25,  mentions* 
that  "Major-General  Skipton,  coming  in  a  horse-Utter  to  London  when  wounded,  ass 
"  he  passed  by  the  brewhouse  near  St.  John  Street,  a  fierce  mastiff  flew  at  one  of  the; 
»  horses  and  held  him  so  fast  that  the  horse  grew  mad  as  a  mad  dog ;  the  soldiers  weret 
"  so  amazed  that  none  had  the  wit  to  shoot  the  mastiff,  but  the  horse-litter,  borne r 
"  between  the  two  horses,  tossed  tlie  Major-Gencral  like  a  dog  m  a  blanket." 
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sitting  posture  upon  ca  flat  cushion.  Like  the  two-horse  litter  Chap.  V. 
just  described,  it  is  attached  to  two  long  poles,  and  is  carried  in 
the  same  way  between  two  horses,  one  of  which  walks  before, 
the  other  behind  the  conveyance.  The  poles  rest  on  slings 
passed  over  the  pads  which  are  girthed  to  the  backs  of  the  two 
horses.    Native  ladies  not  unfrequently  travel  in  these  vehicles. 

Two-horse  litters  seem  to  be  conveyances  of  very  doubtful  Ecmarks  on 
expediency,  if  expedient  at  all,  under  any  circumstances.  It  is  {^Q^Jg^ittCTs^^'" 
a  very  miprofitable  expenditure  of  labour  for  two  horses  to  be 
devoted  to  the  carriage  of  one  sick  man,  when  the  same  pur- 
pose can  be  more  economically  accomplished  by  other  means. 
The  comparatively  little  width  of  space  occupied  by  such  litters 
gives  them  some  advantage  in  moving  along  narrow  ways 
through  a  partially  cleared  counfay,  but  they  cannot  travel 
along  naiTOW  tracks  presenting  short  turns,  such  as  winding 
paths  with  steep  acclivities  on  one  side,  which  are  so  frequently 
met  with  in  hilly  districts.  The  conveyance  is  too  long  and. 
unyielding  for  such  movement.  Again,  it  is  nnsuited.  for  any 
but  tolerably  level  roads.  It  is  destitute  of  any  provision  for 
preserving  its  level  in  case  of  the  leading  horse  elevating  the 
fore  part  of  the  long  poles,  while  the  hinder  part  is  depressed,  or 
vice  versa,  so  that  a  road  presenting  either  a  steep  ascent  or 
descent  would  cause  great  inconvenience  to  any  invalid  in  the 
litter  during  the  act  of  transportation. 

The  two  animals  are  not  easily  managed  by  a  single  conductor 
under  various  circumstances,  and  to  supply  a  second  man,  so 
that  each  horse  may  have  a  conductor,  would  add  still  more  to 
the  wasteful  outlay  of  labour  which,  without  such  an  addition, 
is  already  a  sufficient  objection,  not  to  mention  others,  to  the 
employment  of  two-horse  litters  in  military  service. 

Concluding  remarks  on  mule  and  horse  conveyances. — The  Resume  on  the 
descriptions  which  have  been  given  of  the  several  forms  of  con-      of  mule 
veyances  under  consideration  have  afforded  sufficient  means  of  fo^wSary* 
estimating  their  comparative  value  for   use  in  campaigning,  service. 
There  can  be  no  doubt  that  the  latest  patterns  of  French  cacolets 
and  litters  are  in  every  way  the  most  serviceable  and  efficient, 
as  it  might  be  expected  db  priori  that  they  would  be,  since  they 
form  so  important  a  part  of  the  ambulance  transport  of  the 
French  army.    The  advantages  advocated  for  these  conveyances 
may  be  summed  up  to  be  : — the  ease  with  which  they  are  carried 
on  the  march  ;  their  applicability  under  circumstances  and  in 
places  where  wheeled  vehicles  would  be  altogether  inadmissible  ; 
the  facility  with  which  they  can  be  taken  over  the  most  broken 
and  precipitous  ground  to  the  very  spots  where  wounded  are 
lyi^g  ;  tlie  ease  with  which  wounded  can  be  conveyed  by  them 
to  distances  which  would  be  far  too  great  and  tedious  for  the 
use  of  stretchers  carried  by  bearers  ;  and,  lastly,  the  many  field 
uses  to  which  the  mules  with  their  pack-saddles  can  bo  turned, 
when  not  required  for  sick-transport  purposes.    At  the  same  time 
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it  is  necessary  to  remember  that,  to  ensure  their  efficiency, 
certain  qualifications  are  requisite  in  the  mules,  which  are  not 
attainable  without  considerable  expense  and  systematic  care,  as 
well  as  in  those  who  have  to  conduct  them,  and  to  attend  upon 
the  wounded.  Unless  the  mules  possess  sufficient  strength  to 
carry  the  weight  of  the  two  men  in  addition  to  the  articles  of 
their  equipment,  in  the  first  instance,  and  unless  they  are 
sufficiently  docile  and  trained  for  the  work,  in  the  next ;  unless 
the  corps  in  whose  charge  the  animals  are  placed  is  properly 
organized  and  practised,  so  that  the  care,  feeding,  protection, 
harnessing,  and  working  of  the  animals  are  duly  attended  to ; 
and,  finally,  unless  the  men,  to  whose  charge  the  wounded  are 
intrusted  are  sufficiently  practised  in  the  proper  exercise  of  their 
responsible  duties,  among  others,  in  the  best  modes  of  placing 
them  on  these  conveyances,  taking  care  of  them  during  the 
transport,  and  on  their  removal  to  their  places  of  destination — 
without  these  essential  adjuncts,  it  is  obvious  that  in  actual 
campaigning  the  animals  and  conveyances  will  quickly  become 
unserviceable,  and,  under  any  circumstances,  have  their  purposes 
accomplished  but  in  a  very  imperfect  way. 


Section  II. — Conveyances  boene  by  Camels. 

Camels  as  beasts  of  burden  for  ambulance  purposes. — Next 
in  order  to  horses  and  mules,  as  regards  usefulness  in  transport- 
ing sick  and  wounded,  are  the  dromedaries,  or  one-humped 
camels.  These  animals  are  very  extensively  difiused  over  Asia 
and  Africa,  and  are  generally  attached  in  considerable  numbers 
as  beasts  of  burden,  when  armies  take  the  field  in  the  regions 
Useful  qualities  included  in  those  divisions  of  the  world.  The  remarkable  ease 
trans°ort^  security  with  which  they  are  able  to  travel  over  dry,  hot, 

animals.  stony,  and  sandy  regions,  owing  to  the  peculiar  construction 

of  their  padded  feet,  causes  them  to  be  serviceable  in  some 
countries  where  the  hoofs  of  horses  and  mules  would  be  quickly 
rendered  brittle  and  destroyed.  Other  advantages  derived  from 
the  peculiar  conformation  and  habits  of  these  animals  are  the 
ease  with  which  heavy  weights,  ranging  from  400  lbs.  to  800  lbs.,* 
are  carried  by  them ;  their  power  of  abstaining  from  drinking 
for  long  periods  together,  and  of  satisfying  their  hunger  by 
means  of  the  wildest  vegetation,  so  that  they  can  ti'avel  through 
countries  destitute  of  verdure  or  streams  of  water ;  and,  lastly, 
their  powers  of  endurance,  which  enable  them  to  keep  up  long 


*  A  stout  Arabian  camel  is  said  to  be  able  to  caiTy  a  burden  of  800  lbs.  at  the  rate 
of  3  miles  an  hour,  and  some  camels  are  stated  to  be  equal  to  carrj^ng  1,000  lbs.,  or 
even  1  200  lbs.  The  camel,  like  the  elephant,  wUl  refuse  to  proceed,  if  loaded  beyond 
a  -weight  proportionate  to  his  strength.  In  India  tlie  average  load  of  a  camel  is  400  lbs., 
and  the  rate  of  movement  about  2|  miles  per  hour.  With  a  rider  only,  the  camel  is 
able  to  travel  12  miles  in  the  hour,""  or  even  faster  on  occasion. 
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marches  for  many  days  in  succession  without  inconvenience.     Chap.  V. 
There  are  other  qualities  which  make  camels  most  valuable  as 
property  to  their  owners,  but  which  cannot  be  taken  into 
accoimt  as  regards  their  value  for  ambulance  purposes.  The 
special  objection,  as  regards  the  use  of  these  animals,  at  least, 
the  ordinary  class  of  them,  for  conveying  sick  and  wounded,  is 
their  peculiar  mode  of  progression.  The  camel  in  walking  at  each  Manner  in 
step  raises  the  two  legs  on  the  same  side  of  the  body,  not  abso-  which  camels 
lutely  at  the  same  instant,  but  one  so  immediately  after  the  ^  • 
other  that  they  appear  to  be  both  lifted  up  together,  and  the 
repetition  of  this  action,  first  on  one  side  and  then  on  the  other, 
causes  an  alternate  depression  and  elevation  of  the  corresponding 
sides  of  its  body.    This  up-and-down  movement  of  the  two  sides 
of  the  animal  becomes  the  source  of  considerable  fatigue  to  a 
rider,  especially  if  he  is  not  accustomed  to  the  motion.    It  is 
not  so  much  felt,  however,  when  a  person  is  carried  in  a  well- 
balanced  conveyance  confined  to  one  side  of  the  animal,  as  it 
is  by  a  person  sitting  on  the  animal's  back ;  but  still  it  is  usually 
felt  sufficiently  to  be  a  source  of  inconvenience  to  an  invalid. 
This  awkwardness  of  gait  and  rocking  movement  does  not,  how- 
ever, exist  to  an  equal  extent  in  all  camels.    Dr.  Partridge,  of  Modes  of 
the  Bombay  medical  service,  who  has  served  a  long  period  in  movement  of 
Upper  Scinde,  where  no  carts  are  used  on  the  march  but  every- 
thing  is  carried  on  camels,  has  informed  me  that  there  is  as 
much  difference  there,  in  respect  to  ease  of  movement  between 
one  camel  and  another,  as  there  is  between  an  awkward  cart- 
horse and  a  gentleman's  hack.    A  good  sandnee,  or  riding  camel, 
will  carry  a  man  with  less  fatigue  forty  miles  than  a  baggage 
camel  five  miles.    He  has  known  a  man,  on  a  good  riding  camel, 
carry  in  each  hand  a  glass  full  of  water  without  any  being  upset, 
so  little  jolting  was  there  in  the  animal's  mode  of  movement. 
The  ease  or  awkwardness  of  camel  conveyance,  Dr.  Partridge 
says,  entirely  depends  on  the  kind  of  camel  employed.    Sir  S. 
Baker  has  noted  the  existence  of  corresponding  varieties  in  the 
modes  of  movement  of  camels  in  Africa.    "  There  is  the  same 
"  difierence,"  he  writes,  between  a  good  hygeen  or  dromedary 
"  and  a  baggage  camel,  as  between  the  thoroughbred  and  the 
cart-horse."* 

Another  disadvantage,  as  regards  the  use  of  these  animals  for 
ambulance  transport,  is  the  waste  of  carrying  power  when  applied 
to  sick  or  wounded  requiring  to  lie  down  ;  for  while  the  camel 
can  carry  as  much  as  two  or  three  ordinary  mules  when  carry- 
ing stores,  none  of  the  camel  ambulance'  conveyances  hitherto 
constructed  have  enabled  the  animal  to  carry  more  sick  in  a 
recumbent  position  than  would  be  the  burden  of  one  mule. 
This,  however,  hardly  applies  to  the  case  of  patients  who  are  able 


*  "  The  Nile  tributaries  of  Abyssinia,"  Lond.,  1867,  ch.  5,  p.  99. 
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to  Sit  up,  for  some  conveyances  are  so  arranged  that  four  patients 
can  be  carried  sitting  ;  and  even  when  carrying  litters,  the  loss 
IS  in  some  measure  compensated  by  the  fact  of  the  animal  eating 
less  than  would  be  eaten  by  two  mules  and  by  his  thriving  on 
coarser  herbs,  as  coarse,  indeed,  as  those  eaten  by  the  ass.  On 
the  whole,  however,  camels  must  be  regarded  as  animals  only 
to  be  used  for  ambulance  purposes  in  countries  where  horses  or 
mules  are  noB  procurable,  or  not  suitable  on  account  of  the 
peculiar  features  of  the  country,  whether  as  regards  its  soil  or 
nature  of  its  vegetation  through  which  it  is  necessary  for  the 
sick  to  be  transported,  and  where,  moreover,  draught  carriage  is 
not  admissible.  There  is  economy  as  regards  labour  and  cost, 
and  gain  as  regards  speed,  when  the  use  of  camel  conveyances 
is  compared  with  the  employment  of  dhoolies  and  dhooley-bearers  ; 
but  nearly  all  the  advantages  to  the  patients,  which  exclusively 
appertain  to  this  latter  mode  of  carriage,  and  which  have  been 
fully  described  in  a  former  part  of  this  treatise,  are  unavoidably 
sacrificed  when  carriages  borne  by  camels  are  employed. 


Construction 
of  Larrey's 
camel -litters. 


Particular  Forms  of  Camel  Conveyances. 

Larrey's  Egyptian  camel-litters. — In  the  winter  of  1798-99, 
when  the  French  troops  in  Egypt  under  General  Buonaparte 
were  preparing  for  a  campaign  in  Syria,  Larrey,  the  Surgeon-in- 
chief,  found  himself  obliged  to  organize  an  ambulance  establish- 
ment, and  to  employ  camels  for  effecting  the  transport,  they 
being  the  only  animals  adapted  to  the  country  and  to  the  habits 
of  the  natives.  Speed  of  conveyance  was  an  essential  requisite, 
in  order  that  the  wounded  might  be  removed  without  any  delay 
out  of  the  risk  of  casual  attacks  by  Arabs,  as  well  as  from  the 
chances  of  suffering  from  hunger  and  thirst.  Larrey  experienced 
insurmountable  difficulties  in  his  efforts  to  obtain  some  form  of 
ready-made  carriage  sufficiently  light  for  the  animal  to  travel 
with  speedily,  and  at  the  same  time  easy  enough  for  his  patients. 
At  last  he  got  a  hundred  panniers  constructed  for  the  purpose. 
They  had  the  general  appearance  of  ordinary  camel-trunks,  but 
they  were  made  to  open  and  fasten  in  such  a  way  that  sick  or 
wounded  could  be  easily  placed  and  securely  carried  in  them. 
When  required  for  the  carriage  of  a  patient  in  a  recumbent  posi- 
tion, one  end  of  the  litter  was  let  down  and  supported,  draw- 
bridge-fashion, at  the  requisite  angle  by  two  iron  racks,  one  on 
each  side,  so  as  to  afford  the  necessary  length.  These  convey- 
ances were  suspended  by  flexible  leathern  bands,  two  on  each 
side,  one  before,  the  other  behind  the  animal's  hump.  By  this 
arrangement  the  animal's  movements  in  progression  were  not 
impeded,  while  two  wounded  men  could  be  easily  placed  in 
the  panniers  on  its  two  sides  by  making  the  camel  sit  down 
for  tlieir  reception,  in  accordance  with  the  ordinary  habit  of  the 
animal  when  being  loaded  with  baggage, 
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The  following  illustrations,  which  are  selected  from  the  sketches  Ciiaf^V. 
in  Baron  Larrey's  memoirs,*  will  serve  to  show  the  forms  of 
conveyance  adopted  by  him  on  this  occasion. 


rig.  CVI. — Larrey's  Egyptian  Camel-litter.    The  animal  is  sitting  down,  [and  the 
litter  shomi  on  one  side  is  open,  ready  for  the  reception  of  a  patient. 


Fig.  CVII. — Larrey's  Camel-Utter.  One  side  is  removed  to  show  the  position  of  a 
wounded  man  who  has  been  placed  in  it  after  haying  undergone  amputation  above 
the  knee. 


♦  "Memoires  de  Chir.  Mil.  et  Campagnes  de  D.  J.  Larrey,"  Paris,  tome  i,  1812 
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_  Indian  camel  conveyance.— Cs^mel  conveyances  for  the  car- 
riage of  sick  and  wounded  in  India  are  known  by  the  name  of 
kujawahs.*  They  are  of  two  kinds,  corresponding  with  the 
litters  and  cacolets  carried  by  mules,  one  kind  being  constructed 
so  that  the  patient  may  be  carried  in  a  recumbent,  the  other 
kind  in  a  sitting  position. 

The  following  drawings  exhibit  the  pattern  kujawahs  for  sick 
and  wounded  used  in  the  Punjaub  : — 


Fig.  CVIII. — Camel  Kujawah  used  in  the  Punjaub  for  the  carriage  of  sick  soldiers 

lying  down. 


*  Mr.  Brett  mentions  that  the  name  of  "  kujawahs  "  has  been  given  to  these  convey- 
ances from  a  kind  of  hamper  used  in  Afghanistan,  in  which  fruit  is  sometimes  con- 
veyed to  India. 
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*  The  original  drawings,  from  which  the  two  engravings  of  the  pattern  kujawahs 
for  carriage  of  sick  soldiers  in  the  Punjaub  have  been  copied,  were  kindly  sent  to  mc 
by  Surgeon  W.  M.  Webb,  Secretary  to  the  Inspector-General  of  Hospitals  in  India, 
in  May  ISC').  >  J  i 
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Kujawahs  are  constructed  of  very  simple  materials.  The 
kujawali  used  as  a  litter  consists  merely  of  a  frame  of  wood, 
roughly  but  securely  put  together,  witli  the  sides  and  bottom 
filled  up  by  stout  cord  interlaced  or  by  strong  canvas.  Some 
iron  rings  are  fixed  into  the  framework  for  holding  the  ropes  by 
which  the  conveyances  are  secured  to  the  animal.  Each  recum- 
bent kujawah  is  furnished  with  long  legs,  not  prolonged  from 
the  ends,  as  they  would  then  interfere  with  the  shoulders  and 
thighs  of  the  animal  in  walking,  but  from  about  the  middle 
third  of  the  litter.  These  legs  are  an  important  part  of  this  form 
of  kujawah,  for  they  serve  to  elevate  it,  when  the  litter  with  a 
patient  placed  in  it  is  standing  on  the  ground,  to  a  sufficient 
height  to  be  secured  to  the  camel  after  the  animal  has  kneeled 
down  to  receive  it.  The  necessity  of  lifting  it  up  or  otherwise 
causing  disturbance  or  risk  of  injury  to  the  patient  is  thus 
avoided.  They  also  assist  in  keeping  the  litter  steady  and  main- 
taining it  in  position  on  the  camel's  back,  and  so  lessen  the 
amount  of  shaking  to  the  patient  while  the  animal  is  in 
motion. 

The  common  bed  used  by  the  natives  of  India,  or  charpoy,  is 
easily  converted  into  a  camel  litter  by  turning  the  legs  upwards, 
and  then  connecting  these  latter  together  with  a  piece  of  rope, 
so  as  to  form  sides  to  the  conveyance.  Charpoys  have  not  unfre- 
quently  been  turned  to  account  in  the  manner  described  in  cases 
of  emergency. 

Kujawahs  for  The  kujawali  for  carrying  patients  sitting  is  made  of  similar 
patients  sitting,  materials  to  the  litter  kujawah  just  described.  Sometimes  it  is 
made  in  the  Ibrm  of  an  arm-chair,  as  in  the  Punjaub  pattern, 
with  the  seat  wide  enough  for  two  patients  to  sit  upon  it  side 
by  side.  The  seat  is  contrived  and  arranged  so  as  to  assume  an 
inclination  backwards  or  towards  the  spine  of  the  camel,  and 
thus  to  add  to  the  security  of  the  sitters.  In  this  form  the 
legs  of  the  patients  sitting  hang  down  in  front  of  the  kujawah, 
and  foot-pieces  are  usually  added  to  give  them  additional  firmness 
in  their  seats.  Cross  bands  are  applied  to  prevent  the  sitters 
from  falling  out  in  front. 

Another  kind  of  kujawah  that  has  sometimes  been  used  for 
the  transport  of  sick  soldiers  consists  of  a  simple  square  frame 
with  a  wooden  floor,  its  sides  being  either  made  of  wood  or  filled  in 
with  interlaced  cordage.  A  sort  of  box,  open  at  the  top,  is  thus 
formed,  within  which  the  person  sits  in  a  half  doubled-up 
position.  This  conveyance  is  really  only  suited  for  the  carriage 
of  persons  in.  health,  and  during  the  Indian  Mutiny  they  not 
unfrequently  were  so  employed  in  some  parts  of  India  for  hurry- 
ing forward  troops  to  places  Avhere  their  services  were  most 
urgently  required.  They  are  only  fit  to  be  turned  to  account 
for  invalids  in  the  absence  of  conveyances  of  a  more  suitable 
kind. 
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rig.  CX.~Cainels  carrying  men  sitting  in  kujawahs  on  the  line  of  march. 

When  the  litter  kujawahs  for  recumbent  patients  are  employed,  Position  of 
the  patient's  head  is  placed  on  that  part  of  the  conveyance  which  gJ^'^^^^V 
is  nearest  to  the  hind  quarters  of  the  animal,  a  direction  opposite 
to  that  in  which  it  is  placed  in  a  mule  litter.  By  this  rule  being- 
attended  to,  the  patient's  head  is  never  lowered  unduly,  and  the 
jolting  is  much  lessened,  when  the  camel  is  in  the  act  of  sitting 
down°or  rising.  In  sitting  down,  the  animal  descends  first  on 
its  fore-knees,  and  afterwards  on  its  haunches. 

Brett's  camel-kiijawahs  or  camel-dhoolies. — Mr.  Brett,  of  the 
Bengal  medical  service.  Surgeon  to  the  Governor-General's  body- 
guard, in  the  year  1839,  contrived  and  had  constructed  some 
kujawahs,  which  he  called  "  camel-dhoolies,"  for  the  carriage  of 
the  sick  troopers  on  the  line  of  march.  Mr.  Brett  states  that 
they  proved  themselves  most  satisfactory  conveyances,  and  that 
"  the  experiment  succeeded  in  every  way  as  the  most  comfort- 
"  able  and  safe  mode  of  invalid  travelling  I  have  heard  or 
"  read  of 

The  following  is  a  short  description  of  their  construction  : —  Construction  of 
The  main  portion  of  each  litter  consisted  of  a  very  light  wooden  J^^^^J^''"™^^' 
framework,  adapted  by  its  shape  to  the  flanks  of  the  animal,    °°  *^^* 
and  strengthened  by  iron  bands  in  the  direction  of  the  chief 
strains.    The  framework  at  the  bottom,  and  also  of  a  portion  of 
the  sides  of  the  litter,  was  filled  up  with  canework,  the  remainder 
with  strong  tent  cloth  varnished.    The  inside  was  lined  with 
cushions ;  a  light  framework  covered  with  doosootie  cloth  and 
painted  white  formed  a  shade  or  roof  over  the  litter,  from  the 
sides  of  which  depended  curtains  like  the  ordinary  dhooley 
curtains.    The  litters  were  buckled  on  precisely  in  the  same 
manner  as  camel  trunks,  by  means  of  thick  straps  made  of  buffalo 


*  Notes  to  a  Practical  Essay  on  some  of  the  Principal  Surgical  Diseases  of  India. 
Calcutta,  1840,  page  505. 
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hide  Four  strong  iron  liooks,  two  on  eadi  litter,  and  a  chain 
would,  as  Dr.  Brett  has  suggested,  have  probably  been  prefer- 
able when  fastened  over  the  saddle  or  pullan,  being  equally 
secure  as  the  straps,  and  leaving  more  room  for  the  patient.  The 
lituer  was  sufficiently  long  to  accommodate  a  person  lyinff  at  full 
length  m  it.  i  j  b 


The  two  sketches  which  follow  sufficiently  iUustrate  the  plan 
and  construction  of  Brett's  camel  dhoolies.* 


Fig.  CXI. — Brett's  Carael-dhooley  attached  to  a  camel  by  its  straps,  and  still 
further  secured  by  a  strong  rope  passed  through  iron  rings,  and  crossed  over  the 
saddle.  The  curtains  -which  hang  from  the  roof  of  the  litter  are  not  sho-vra  in  the 
drawing,    (a,  a,  straps ;  b,  b,  rope  ;  c,  c,  iron  rings.) 


*  These  sketches  are  copied  from  the  work  before  quoted.  Two  other  illustrations 
are  furnished  in  the  same  work  for  the  purpose  of  still  further  elucidating  the  con- 
struction of  these  litters. 
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Fig.  CXII.— End  view  of  Brett's  camel  dhooley.  a,  h,  c,  part  of  the  wooden  frame- 
work, d,  d,  cross  bars  to  support  the  roof  e.  x,  x,  iron  rings  through  which  the 
rope  is  passed. 

The  advantages  of  these  eamel-dhoolies,  according  to  Mr.  Brett, 
were :  (a),  that  they  formed  an  advantageous  substitute  for  the 
hackeries  previously  in  use  for  the  sick  of  the  force  ;^  (b),  they 
were  very  economical  as  regarded  the  cost  of  their  maintenance 
compared  with  other  conveyances  ;  and  (c),  they  superseded  the 
necessity  for  a  proportion  of  the  dhoolies. 

In  respect  to  (a),  while  the  conveyance  by  hackeries  exposed  Their  aLeged 
the  sick  to  much  jolting,  prolonged  restraint,  and  to  the  heat  of  advantages, 
the  hottest  part  of  the  day,  the  patients  in  them,  though  starting 
at  daybreak,  not  arriving  in  camp  tiU.  about  1  or  2  o'clock  in 
the  afternoon  ;  the  camel-dhoolies,  on  the  other  hand,  enabled  the 
patients  to  be  brought  to  the  camping  ground  by  9  or  10  o'clock 
in  the  morning,  and  in  a  far  easier  and  more  agreeable  manner. 

In  respect  to  (6),  four  camels,  with  eight  litters,  could  be 
maintained  at  something  less  than  the  monthly  expense  of  one 
dhooley,  which,  at  the  time  Dr.  Brett  wrote,  was  32  rupees  a 
month. 

In  respect  to  the  third  advantage  (c),  they  answered  for  all 
ordinary  cases  of  sickness  as  well  as  dhoolies,  the  only  exceptions 
being  cases  of  fracture,  dysentery,  and  of  extreme  debility.  At 
the  same  time  eight  sick  men  could  be  carried  at  the  same  cost 
as  one  sick  man  by  a  dhooley. 

As  the  experiment  had  succeeded  with  the  Governor-General's  Brett's  came-- 
camp.  Dr.  Brett  was  led  to  advocate  the  employment  of  a  pro-  s^^g^Uute^s^or 
portion  of  these  camel-dhoolies  as  part  of  the  hospital  equipment  dhoolies  carried 
for  all  armies  in  the  field  in  India,  and  as  sick  conveyances  for  by  bearers, 
general  purposes.    He  argued  that  they  would  obviate  the  dis- 
advantages in  the  field  arising  from  dhooley-bearers  being  apt  to 
escape  in  time  of  danger,  and,  in  respect  to  general  use  as  sick 
conveyances,  that  invalids  might  travel  comfortably  in  them  from 
SO  to  40  miles  every  night  to  the  hills  or  elsewhere  for  change 
of  air ;  each  camel  at  the  same  time  carrying  an  attendant  who 
could  wait  upon  the  patients  while  moving  along,  as  well  as  all 
necessary  supplies,  and  this,  too,  at  a  much  less  expense,  and 
without  the  interruptions  incidental  to  dak  travelling  by  bearers. 
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Objections  to 
the  use  of 
elephants  for 
carrying  sick. 


Elephants 
occasionally 
attached  to 
hospitals  in 
India  for  the 
carriage  of 
convalescents. 


Section  III.— Conveyances  borne  by  Elephants. 

Elephant  ircms2307'^.— Scarcely  cany  remarks  are  required  about 
elephant  conveyances,  for  it  has  or)]y  happened  under  very  un- 
usual circumstances  that  they  have  been  employed  for  can-ying 
sick  and  wounded  ainong  European  troops  in  India. 

Tractable,  intelligent,  powerful,  and  obedient  as  tlie  tame 
elephant  is,  and  in  every  way  fitted  for  carrying  conveyances  for 
the  use  of  private  persons  in  the  East,  or  for  occasions  of  display 
and  state,  there  are  serious  objections  to  its  employment  for  the 
transport  of  sick  and  wounded.  The  chief  of  these  is  the  costly 
nature  of  its  maintenance,  as  well  as  the  disproportion  between 
the  power  of  the  animal  and  the  use  that  can  be  made  of  it  for 
the  purposes  under  consideration.  The  elephant  consumes  twenty 
times  as  much  food  as  the  camel.  It  also  requires  the  food  for 
its'  maintenance  to  be  of  such  a  kind,  that  wherever  that  food  is 
found  there  also  can  horses  exist,  and  be  turned  to  a  more  profit- 
able account  for  hospital  uses.  The  great  force  possessed  by  the 
elephant,  whether  applied  to  draught  or  pressure,  is  useless  as 
regards  ambulance  purposes.  Neither  does  any  peculiarity  in  the 
physical  construction  of  the  elephant  exist  to  fit  it  for  employment 
in  special  parts  of  the  globe  for  which  other  animals  are  unsuitable, 
such  as  causes  the  camel  to  be  so  useful  in  certain  countries. 
Elephants  are  occasionally  turned  to  account  for  hospital  purposes 
in  India,  such  as  taking  out  convalescents  to  give  them  the 
benefit  of  fresh  air  and  change  of  scene.  In  the  instances  in 
which  I  have  seen  these  animals  so  employed  no  regular  convey- 
ances have  been  placed  on  their  backs,  but  only  pads  so  as  to 
form  a  broad  cushion  for  the  men  to  sit  upon. 
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General  Observations. 

I  COME  now  to  a  class  of  coaveyances,  the  use  of  wliich  has  not  Chap.  Y. 
only  to  be  studied  with  reference  to  the  intrinsic  qualities  of  the 
vehicles  themselves,  their  relations  to  the  power  by  which  they 
are  set  in  motion,  and  to  the  other  conditions  which  have  been 
shown  to  influence  the  forms  and  construction  of  the  several 
kinds  of  conveyances  already  considered,  but  also  in  respect  to 
another  circumstance,  viz.,  the  state  of  the  surface  of  the  country 
upon  which  they  are  to  be  employed.  AU  the  conveyances  for 
sick  and  wounded  which  have  been  designed  for  carriage  by  men, 
as  well  as  those  borne  by  quadrupeds,  are  comparatively  inde- 
pendent of  this  consideration,  being  adapted  for  use  on  any 
ground  over  which  either  men  or  mules  can  walk  ;  and  even  the 
conveyances  wheeled  by  men,  owing  to  the  facility  with  which 
they  may  be  carried  by  bearers,  are  not  liable  to  be  baffled  by 
meeting  obstructions  or  excavations  which  would  be  fatal  to  the 
emplojanent  of  wheeled  conveyances  drawn  by  animals. 

The  same  qualities  of  strength  combined  with  lightness,  port-  Necessary  qua- 
abilitv,  adaptation  to  the  necessities  of  sick  and  wounded,  facility  °^ 
of  loading  and  unloading,  and  economy  in  cost,  as  regards  the  drawn  by 
vehicles  :  the  same  circumstances  in  regard  to  the  maintenance,  aaimals. 
protection  and  fitness  for  service  in  the  field,  of  the  animals  and 
of  those  who  have  care  of  them  :  have  to  be  taken  into  account, 
just  as  happens  with  the  several  kinds  of  conveyances  previously  Can  only  be 
noticed ;  bvit,  in  addition,  a  tolerably  level  condition  of  the  sur-  employed  upon 

,  ,  .  ffround  ■wnicii 

face  of  the  country,  or,  if  broken  into  hills  and  valleys,  the  is  tolerably 

existence  of  made  roads,  is  essential  for  the  capability  of  em-  level, 
ploying  these  wheeled  conveyances  with  advantage,  and  with 
due  regard  to  the  maintenance  of  their  efficiency.    At  the  same 
time,  a  field  hospital  conveyance  should  not  be  so  constructed  as 
only  to  be  capable  of  being  safely  conducted  over  such  well-made 
roads  as  are  met  with  usually  in  this  country  ;  it  ought  to  be  put 
together  strongly  enough,  and  to  be  so  mechanically  arranged 
with  regard  to  the  maintenance  of  the  line  of  gravity  within  the 
wheels,  notwithstanding  considerable  deviations  of  the  surface 
upon  which  it  is  moved,  as  to  admit  of  its  use  in  all  places  and 
under  all  circumstances  in  which  other  military  wheeled  con- 
veyances can  be  used.    Just  as  conveyances  borne  by  men  and  Should  be  ca- 
animals  should  be  competent  to  follow  the  combatants  on  every  ^^^erefefthT^ 
kind  of  ground  that  they  can  move  over,  so  it  is  desirable  that  other  transport 
the  wheeled  ambulance  carriages  drawn  by  horses  should  be  vehicles  of  the 
capable  of  being  taken  with  ease  and  security  over  any  ground,  ^""^  ^^'^ 
soit,  rugged,  or  broken,  and  down  any  declivity,  over  which  the 
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ChapJ7.     rest  of  the  transport  of  the  army  can  be  taken.    It  is  sometimes 
said  that  the  ambulance  carriages  should  be  capable  of  going 
wherever  gun-carriages  can  go,  but  this  ought  not  to  be  expected, 
Not  to  be  ex-    and  indeed,  cannot  be  carried  into  execution.  Gun-carriages 

bullnce^con-"""         *°  ^®  ^^^^  difficult  places,  rocky  ground, 

veyances  are  ground  broken  into  deep  furrows  and  high  ridges,  and  at  the 
to  be  capable  same  time  to  be  mancBuvred  in  a  manner  that  no  vehicles  fitted 
ever"gun-^ar-"  ^^^^  Springs  cauld  be  subjected  to  with  impunity.  Such  springs 
riages  can  go.  are  capable  of  affording  any  ease  to  the  patients  carried  in  an 
Circumstances  ambulance  wagon  would  be  inevitably  broken,  or  otherwise 
of  the  two       disabled,  by  the  violent  shocks  which  gun-carriages  must  be  able 

kinds  of  earn-  withstand  with  impunity.  If  the  principle  be  accepted  that 
ages  compared.  ■    i.    r.  ii       f-      -         i  ^ 

an  ambulance  wagon  is  to  be  capable  or  gomg  wherever  a  gun- 
carriage  can  go,  then  it  will  have  to  be  built  of  such  great  solidity 
that  one  of  the  most  important  qualities  of  such  a  conveyance, 
ready  mobility,  must  be  at  the  same  time  destroyed.  It  is  better, 
therefore,  to  lay  down  the  rule  that  an  ambulance  wagon  should 
be  capable  of  going  wherever  the  other  wheeled  transport  vehicles 
of  the  army  can  go,  leaving  to  hand  conveyances  or  mule  litters 
the  duty  of  removing  any  wounded  who  may  requii'e  removal 
from  the  difficult  ground  to  which  guns  have  occasionally  to  be 
taken  on  field  service. 

Section  I. — Histoey  of  the  fourth  Class  of  Ambulance 

Vehicles. 

History  prior  to     There  is  no  distinct  account,  as  far  as  I  am  aware,  of  wheeled 
thePemnsular  conveyances  having  been  constructed  with  special  adaptations 
for  the  conveyance  of  sick  and  wounded  of  British  armies  until 
the  period  of  the  Peninsular  campaigns.    In  the  wars  in  which 
the  troops  of  this  country  were  •  engaged  on  the  continent  of 
Europe  prior  to  that  period,  it  seems  that,  so  far  as  attention  was 
given  to  the  subject  at  all,  the  authorities  chiefly  depended  on 
obtaining  some  of  the  ordinary  vehicles  of  the  country  which 
formed  the  theatre  of  war  for  the  carriage  of  the  sick  and 
wounded  of  their  armies  back  to  the  base  of  operations  or  port 
First  employed  of  embarkation.    Special  ambulance  carriages  of  the  fourth  class 
in  France  in     ^^.q  ^i^en  of  comparatively  recent  origin  in  this  country.  In 
^792.  France  they  do  not  appear  to  have  been  employed  until  the  year 

1792,  when  Larrey  had  light  wheeled  conveyances  specially  con- 
structed for  removing  wounded  soldiers  from  the  field  as  part  of 
the  organization  of  his  ambulance  volante.  It  is  a  curious  cir- 
cumstance, as  will  be  noticed  hereafter,"^  that  although  France 
introduced  these  conveyances  at  this  comparatively  early  date, 
she  long  since  abandoned  the  use  of  them  ;  while  other  countries, 
that  introduced  them  among  their  military  equipment  much  later, 
have  not  only  continued  to  use  them  to  the  present  time,  but 
have  unceasingly  devoted  great  effiarts  and  expense  for  their 
improvement. 


*  See  remarks  on  the  caissons  d'ambulance  of  the  French  army,  p.  440. 
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It  has  been  already  mentioned  that  when  the  wagon  train  was     Chap.  V. 
organized  at  the  commencement  of  the  Peninsular  war,  among  j)^j.i,]7^g 
the  carriages  under  its  charge  there  were  some  especially  con-  peninfular  war. 
structed  for  the  transportation  of  sick  and  wounded.  These 
were  spring  wagons,  designed  for  carrying  eight  men  capable  of 
maintaining  a  sitting  posture,  or  iv^o  men  lying  down.  After 
the  termination  of  the  Peninsular  war  and  the  campaign  of  1815, 
little  appears  to  have  been  done  in  this  country  with  a  view  to 
the  improvement  of  wheeled  ambulance  transport  suitable  for 
European  service, — if  we  except  the  experimental  trials  made 
with  Veterinarj^'-Surgeon  Cherry's  carts,  and  the  practical  ob- 
servations made  of  their  qualities  in  the  expeditionary  force 
under  Sir  De  Lacy  Evans  in  1835, — until  the  outbreak  of  the 
war  with  Russia  in  1854.    While  that  war  was  in  progress,  how-  During  the 
ever,  much  attention  was  given  to  the  subject,  and  since  its  Crimean  M-ar. 
conclusion  numerous  contrivances  have  been  brought  forward 
with  a  view  to  the  improvement  of  the  ambulance  carts  and 
wagons  in  use  at  the  successive  periods  at  wliich  these  alterations 
have  been  suggested.    Indeed,  the  varieties  of  ambulance  convey- 
ances which  have  been  brought  to  notice  in  England  and  on  the 
continent  of  Europe,  as  well  as  in  the  United  States,  have  been 
so  numerous  of  recent  years  that  it  will  be  only  possible  to 
describe  some  of  the  most  important  among  them   in  this 
work. 

Yery  recently  (1867)  a  large  number  of  wheeled  conveyances  Exhibition  of 
was  collected,  and  for  the  most  part  placed  side  by  side  in  ambulance 
the  park  of  the  Universal  Exhibition  at  Paris.    The  Governments  g^^^*'  ^t°PaTS' 
of  England,  France,  and  the  United  States  exhibited  the  autho-  in  1867. 
rized  wagons  of  their  respective  countries  for  carrying  sick  and 
wounded.    Patterns  of  nearly  all  the  conveyances  of  the  same 
class  that  had  been  used  during  the  war  of  the  rebellion  by  the 
United  States  Sanitary  Commission  were  exhibited  in  a  collection 
formed  by  Dr.  Evans,  the  eminent  American  dentist  at  Paris. 
Other  examples  were  exhibited  by  the  National  Societies  for  Aid 
to  Wounded  in  time  of  War  of  Italy,  Prussia,  Switzerland,  and 
Austria.    Altogether  seventeen  illustrations  of  this  class  of  sick 
conveyances  were  exhibited,  and  of  this  number  thirteen  were 
full-sized  patterns  complete  in  all  respects,  the  remaining  four 
being  models.    An  opportunity  was  thus  afforded  of  comparing 
one  kind  of  carriage  with  another,  and  thus  of  studying  their 
relative  advantages  and  defects,  both  as  to  general  princfples  of 
construction  and  to  the  fittings  and  appliances  with  which  they 
were  respectively  furnished. 

A  further  stimulus  was  given  on  this  occasion  towards  the  Prizes  offered 
improvement  of  this  class  of  conveyances  by  the  ofi'er  of  prizes  fesT'^l.ttern  *  of 
for  any  ambulance  wagons  more  in  consonance  with  the  prin-  these^veSs? 
ciples  on  which  it  was  believed  all  such  vehicles  should  be  con- 
structed than  any  of  those  under  observation  at  the  exhibition. 
The  competitors  for  these  prizes  were  permitted  to  study  all  the 
patterns  in  the  collection,  and  to  apply  to  their  own  inventions 
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Chap.  V. 


Effects  of  the 
stimulus  given 
at  Paris  to 
the  improve- 
ment of  these 
vehicles. 


any  of  the  meritorious  features  they  might  observe  among  them. 
The  principles  on  which  the  new  wagons  were  to  be  constructed 
were  defined  in  the  terms  on  which  the  offer  of  the  prizes  was 
announced.  The  time  for  the  competition  was  short,  and  only 
two  fresh  patterns  were  sent  in ;  to  these  a  first  and  second  prize 
were  awarded.  These  wagons  will  be  found  described  among 
others  in  the  succeeding  pages  of  this  chapter.* 

The  good  that  was  effected  by  bringing  together  so  many  ex- 
amples of  ambulance  vehicles  as  were  collected  on  this  occasion,  by 
the  trials  which  were  made  of  them,  and  the  discussions  which  took 
place  on  their  particular  qualities,  cannot  be  at  present  thoroughly 
estimated.  The  observers  were  so  numerous  that  it  is  only  reason- 
able to  suppose  that  the  information  gathered  must  have  laid  the 
seeds  for  the  production  of  many  further  improvements  in  the 
future.  Experiments  based  on  the  observations  made  at  Paris  are 
already  in  progress  in  different  countries.  Before  the  year  of  the 
Exhibition  was  concluded  an  experienced  medical  officer  of  Her 
Majesty's  Indian  Army,  Surgeon-Major  Dr.  Francis,  had  been 
led  by  his  studies  of  the  collection  at  Paris  to  invent  a  new  form 
of  ambulance  wagon  for  use  in  India,  which  will  very  probably 
be  subjected  to  the  test  of  trial  in  the  countrj^  for  which  it  was 
desisrned.    And  as  the  authorized  ambulance  wagon  of  Her 


Majesty's  British  service  is  generally  held  not  to  be  free  from 
important  defects,  it  is  to  be  presumed  that  in  any  alterations  of 
construction  that  may  hereafter  be  adopted,  the  information 
gained  in  the  inquiries  on  the  subject  at  Paris  will  not  fail  to  be 
turned  to  account. 

Before  commencing  a  description  of  special  examples  of  ambu- 
lance carts  and  wagons,  it  will  be  useful  to  consider  the  general 
advantages  and  disadvantages  belonging  to  this  kind  of  sick 
transport  for  militaiy  purposes,  bearing  in  mind  more  particularly 
the  circumstances  under  which  they  have  to  be  employed  with 
troops  on  active  service.  It  will  also  be  useful  to  try  to  deter- 
mine the  principles  on  which  all  such  vehicles  should  be  con- 
structed, and  to  note  any  circumstances  that  lead  to  the  necessity 
of  special  arrangements  as  regards  our  own  country  ;  and  furtllSfpHj 
to  consider  the  comparative  merits  and  fitness  for  service  of  the 
two  leading  forms  of  these  conveyances,  viz.,  two-wheeled  carts 
and  four-wheeled  wagons.  Both  forms  have  been  used  in  mili- 
tary service,  and  very  different  opinions  have  been  expressed  and 
are  still  entertained  by  competent  and  experienced  judges  of  their 
respective  merits. 

Section  II.— Militaey  Advantages  of  Ambulance  Convey- 
ances DiiAWN  BY  Animals. 

The  acknowledged  necessity  of  having  a  regular  and  eflicient 
system  for  transporting  the  sick  and  wounded  of  armies  on  the 
line  of  march  as  well  as  after  an  action  with  the  enemy,  has 


*  See  Appendix,  Note,  5. 
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been  already  enlarged  upon  in  the  opening  chapter  of  this     Chap.  V. 
treatise.    Bat  farther,  it  is  now  generallj/  agreed  that  wheeled 
conveyances  of  some  form  or  other  drawn  by  animals  constitute  ^^1^^,^^  ^^^1- 
an  essential  part  of  the  means  to  be  provided  for  carrying  this  cles  an  essential 
puroose  into  effect  under  the  ordinary  circumstances  of  modern  P^^^  ^^^^J^ 
war'fore.    That  they  are  occasionally  to  be  dispensed  with  when  fi'i/service. 
more  important  interests  are  at  stake  than  the  safety  of  the 
wounded  of  a  particular  force,  as  in  the  rapid  movements  of 
incursionary  attacks  or  of  reconnoitring  expeditions,  does  not 
militate  against  the  general  principle  of  their  regular  employ- 
ment with  troops  on  active  service.    The  conveyances  carried  by 
men,  and  those  borne  on  the  backs  of  animals,  in  European  war- 
fare, are  usually  to  be  regarded  as  expedients  for  meeting  tempo- 
rary purposes  or  special  circumstances.    The  former  cannot  be 
employed  for  long  distances  owing  to  the  limited  number  of 
bearers  usually  available,  and  to  these  quickly  becoming  fatigued  ; 
the  latter  are  ill  adapted  for  the  carriage  of  sick  or  -wounded  for 
prolonged  periods,  and  should  only  be  so  continuously  employed 
when  the  surface  of  the  country  or  other  circumstances  do  not 
admit  of  wheeled  transport  being  used.    This  has  been  already 
sufficiently  shown  in  the  several  pages  descriptive  of  these 
kinds  of  conveyance.    But  wheeled  transport  drawn  by  animals  Importance  of 
■can  be  adapted  to  almost  all  the  necessities  of  sick  and  wounded  ^^f^^jfogpifal 
men  over  ordinary  roads,  as  far  as  any  kind  of  land  transport  equipment. 
«an  be  arranged  to  meet  them,  and  its  progress  can  be  main- 
tained quite  as  well  as  the  progress  of  the  stores  and  materiel  of 
the  army.    These  qualities  of  wheeled  ambulance  conveyances  Superiority  of 
make  them  especially  suited  for  use  on  the  line  of  ma,rch,  and  it  wheeled  con- 
has  been  long  since  proved  that  in  the  sustained  movements  of  o^^g  °^inds  of 
armies,  especially  when  a  force  is  numerically  only  adequate  to  transport  on 
the  necessities  of  the  occasion,  the  means  of  caiTying  for  a  few  the  line  of 
marches  the  men  who  suffer  from  the  temporary  ailments  which 
constantly  arise  among  troops  on  active  service,  or  from  slight 
injuries  which  only  incapacitate  them  for  duty  for  a  few  days,  is 
a  real  military  benefit.    It  is  so,  firstly,  by  preventing  the 
strength  from  being  diminished  as  it  would  otherwise  be  by 
such  men  being  left  behind  or  sent  to  the  rear,  and,  secondly,  by 
preventing  the  evil  results  which  invariably  follow  the  detach- 
ment of  men  from  their  corps  when  active  operations  are  in 
progress.    But  as  the  ready  mobility  of  an  army  is  a  quality 
which  gives  to  the  commander  of  it  the  greatest  facility  in 
handling  it,  commanders  look  generally  on  such  incumbrances 
with  little  favour.    From  knowing  there  is  so  much  temptation 
to  carry  a  variety  of  things  on  field  service  they  dread  that  if 
■one  cart  be  admitted  for  a  given  purpose  other  carts  for  other 
purposes  will  follow,  and  the  impediments  of  the  army  be  con- 
stantly increasing.    Sir  James  McGrigor  states  in  his  autobio- 
graphy* that  when  he  joined  the  army  in  the  Peninsula  as 


♦  "  Autobiography  and  Services  of  Sir  James  McGrigor,  Bart.,"  1861,  p.  265. 
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Sir  J.  McGri- 
gor's  account 
of  Lord  Wel- 
lington's objec- 
tions to  regi- 
mental ambu- 
lance vehicles. 


Eegimental 
ambulance  ve- 
hicles can  only- 


Principal  Medical  Officer  under  Lord  Wellington  in  1812  he 
found  the  hospitals  in  rear  crowded  with  an  immense  number 
of  sick,  or  reported  sick,  and  wounded  officers  and  men.  One 
consequence  v/as  that  a  disproportionate  part  of  the  medical 
officers  of  the  army  was  detained  in  the  stations  where  this 
accumulation  of  sick  had  occun-ed.  To  remedy  these  evils  Dr. 
McGrigor  submitted  to  Lord  Wellington  a  proposal  that  each 
corps  should  have  a.  temporary  hospital  of  its  own,  where  slight 
cases  of  wounds  and  disease  might  be  treated  by  the  regimental 
surgeons,  and  that  only  special  cases  of  either  wounds  or  sick- 
ness should  be  sent  to  the  rear,  and  these  only  after  examination 
and  reports  by  medical  boards.  The  same  rule  was  to  apply  to 
officers.  Lord  Wellington  fully  approved  of  these  an^angements, 
as  well  as  of  other  regulations  having  the  same  end  in  view  ;  but 
when  Sir  James  McGrigor  proposed  further  that  each  regiment 
and  brigade  should  have  provided  for  it  the  means  of  conveying 
its  hospital  establishment.  Lord  Wellington  would  not  hear  of 
it.  He  said  he  would  have  no  vehicles  with  the  army  but  for 
the  conveyance  of  guns.  He  admitted  it  was  lamentable  to 
see  so  many  men  slightly  ill  or  wounded  sent  constantly  to  the 
rear,  and  diminishing  the  force  of  the  army  in  a  greater  pro- 
portion than  the  reinforcements  from  England  were  adding  to- 
it ;  but  he  said  : — "  I  cannot  risk  encumbering  the  army  and 
"  impeding  its  movements  either  in  advancing  or  retiring.'" 
Notwithstanding,  however,  the  objections  which  then  existed  in 
Lord  Wellington's  mind  on  this  subject,  and  which  were  not 
improbably  due  in  a  great  degree  to  the  peculiar  circumstances  of 
the  occasion,  the  secrecy  and  rapidity  with  which  the  army 
was  moving  upon  Badajoz  with  the  intention  of  investing  the 
place  before  the  French  commander  could  get  down  to  relieve  it^ 
the  practice  of  having  a  cart  to  carry  slight  cases  gradually 
crept  in,  even  du.ring  this  march  ;  for  the  regimental  commanding- 
officers,  being  unwilling  to  part  with  men  at  a  time  when  every 
bayonet  was  of  importance,  did  everything  they  could  to  keep 
with  them  all  sick  and  hurt  who  were  likely  to  be  able  in  a  few 
days  to  resume  their  places  in  the  ranks,  and  the  regimental 
medical  officers  readily  entered  into  their  views.  And  so  it- 
came  to  pass,  Sir  James  McGrigor  remarks,  that  "few  corps 
"  were  to  be  seen  without  a  cart  to  carry  their  slight  cases 
"  with  them  when  they  marched.''"^  The  carts  here  referred 
to  were  the  ordinarj-  country  carts  of  the  country.  It  is  quite 
obvious  that  if  carts  are  to  be  used  at  all,  properly  constructed 


*  "  When  I  passed  the  different  divisions  of  the  army,  and  saw  the  description  of  sick 
they  were  depositing  at  the  appointed  stations  on  the  route,  I  entered  into  conversa- 
tion -with  the  regimental  surgeons,  all  of  -whom  agreed  with  me,  that  if  they  had  only 
some  kind  of  conveyance,  such  as  the  common  carts  of  the  country,  it  would  bo  neces- 
sary to  send  but  few  men  to  the  rear.  Their  commanding  officers  were  of  the  same 
opinion,  being  very  unwilling  to  part  with  a  man  in  moments  of  emergency ;  but 
haying  no  authority,  they  feared  to  incur  censure  by  carrjnug  slight  cases  with  them. 
This  practice,  however,  gradually  crept  in  j  few  corps  were  to  be  seen  without  a  cart," 
&c.    Op.  cit.  pp.  267,  268. 


Special,  and  composite,  Ambulance  Vehicles. 


311 


carts,  authorized  and  maintained  under  definite  regulations,  will  Ciiat^V. 
answer  the  purposes  for  which  they  are  employed  much  better 
•13  reo-ards  the  sick,  tind  be  less  likely  to  become  incumbrances  on  active  ser- 
to  the'^'armv  either  by  accidents  happening  to  the  vehicles  them-  vice  when  pro- 
selves  oT  by  the  loss  of  the  animals  attached  to  them,  than  when  P-ly  autho- 
they  are  casually  obtained  from  the  inhabitants  of  the  places 
thi-ouo-h  which  an  army  may  be  marching,  without  any  fixed  plan 
for  their  maintenance  and  protection,  as  happened  on  this  occasion. 
Indeed,  without  such  authority  and  provision  for  their  mainte- 
nance, conveyances  taken  up  by  regiments  must  prove  frequent 
sources  of  vexation  and  disappointment  under  any  circumstances, 
and  wiU  constantly  be  liable  to  have  to  be  abandoned,  whatever 
care  and  attention  may  be  given  to  them  by  the  regimental 
authorities  interested  in  their  preservation.    The  advantages  of 
the  system  of  carrying  on  slightly  sick  men  was  generally 
acknowledged  during  the  campaigns  of  the  Peninsular  war,  and 
spring  wagons  were  not  unfrequently  ordered  to  be  attached  to 
regiments  for  the  purpose  from  the  wagon  train.  Subsequently 
hospital  wagons  were  regularly  issued  to  regiments  as  part_  of 
their  field  equipment.    Two  ambulance  wagons,  one  for  carrying 
sick  or  wounded  men,  the  other  a  wagon  for  stores,  were  attached 
to  every  regiment  forming  a  part  of  the  army  of  occupation  in  the 
year  1815.    The  system  of  regimental  issue  was  not  followed  in 
the  Crimea,  owing  probably  to  the  stationary  nature  of  the 
operations  in  which  the  troops  were  engaged ;  but  the^  ambulance 
transport  was  attached  in  fixed  proportions  to  divisions  of  the 
army.    According  to  present  arrangements,  a  certain  amount  of 
carriage  for  sick  and  wounded  is  to  be  issued  to  every  regiment 
on  taking  the  field.   By  the  code  of  Medical  Eegiilations  of  1859 
one  ambulance  car  is  to  be  assigned  as  part  of  the  regulated 
field  equipment  of  every  battalion  850  strong ;  and  this  car  is 
to  be  capable  of  conveying  six  or  eight  men,  besides  fourteen 
stretchers  and  other  articles  of  equipment.* 

Should  vehicles  specially  constructed  for  the  carriage  of  sick  Question  of 
and  wounded  be  sent  with  armies,  or  vehicles  competent  to  carry  J^^posUe*^sick- 
either  stores  or  sick  at  discretion  alone  be  admitted  among  its  transport  veW- 
transport  materiel  ? — Although  wheeled  conveyances  specially  cles  considered, 
constructed  to  fit  them  for  transporting  sick  and  wounded,  and 
solely  devoted  to  hospital  purposes,  have  been  constantly  used 
since  the  time  the  spring  wagons  were  authorized  during  the 
Peninsular  war,  yet  the  question  has  often  been  raised,  whether 
it  would  not  be  better  to  have  only  one  kind  of  transport  vehi- 
cles in  an  army — vehicles  rendered  available  by  special  construc- 
tion and  adaptations,  not  only  for  the  carriage  of  the  sick,  but  also 
•for  carrying  every  kind  of  store  and  supply  required  during  a 
campaign.    The  question  has  been  argued  very  ably  and  much 
consideration  given  to  the  right  solution  of  it  by  persons  holding 
very  different,  indeed  opposite,  views  on  the  subject.    Those  who 


•  "  Army  Medical  Regulations,"  para.  3,  p.  69. 
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A  dvantages  of  si^ecial  Ambulance  Carriages. 


Chap.  V. 

Supposed  ad- 
vautages  of 
having  only 
one  form  of  ve- 
hicle both  for 
carriage  of  sick 
and  stores. 


Practical  ob- 
jections to  this 
system. 


Advantages  of 
special  vehicles 
being  appro- 
priated to  par- 
ticular depart- 
ments. 


have  urged  the  advantages  of  having  only  one  kind  of  transport 
vehicle  lor  all  purposes  have  based  their  views  principally  on  the 
general  fact  that,  whereas  stores  and  supplies  are  required  to  be 
brought  from  the  rear  to  the  front,  while  sick  and  wounded  have 
to  be  carried  from  the  front  to  the  rear,  as  a  consequence,  if  two 
sets  of  conveyances  are  used,  each  will  be  unemployed  while 
moving  m  one  of  these  directions  ;  and  that,  on  the  other  hand. 
It  a  kind  of  transport  common  to  both  purposes  be  used,  it  can 
be  employed  equally  in  both  directions.    That  there  is  a  certain 
amount  of  truth  and  force  in  this  argument  cannot  be  denied  : 
but  the  argument  w^ould  be  really  much  stronger  than  it  is  if 
the  general  principle  on  which  it  is  based  were  found  in  practice 
to  be  constant  and  uniform  in  its  action.    But  this  is  not  the 
case.    No  dependence  can  be  placed  upon  there  being  sick  or 
wounded  to  be  removed  exactly  at  the  time  when  the  vehicles 
which  have  brought  up  stores  are  compelled  to  return;  nor 
ag^m,  upon  those  vehicles  being  available  at  the  very  time  when 
it  IS  essential  that  the  army  in  front  should  be  disencumbered  of 
its  sick.    It  is  practically  not  possible  to  make  the  two  services 
dovetail  into  each  other,  for  each,  especially  the  hospital  service, 
is  subject  to  casualties  wliich  cannot  be  subjected  to  rules  of  time 
or  place.    Moreover,  this  divided  duty  not  only  interferes  with 
the  ability  which  is  so  desirable  for  efficient  administration  in 
each  branch  of  the  public  service,  to  rely  upon  the  means  being 
at  hand  for  meeting  urgent  wants  which  may  casually  arise  at 
any  time,  and  so  of  preparing  beforehand  the  course  of  action 
to  be  adopted  according  to  particular  events,  but  also  in  a  great 
degree  destroys  departmental  responsibility.    If  a  certain  num- 
ber of  special  vehicles  be  handed  over  to  the  Medical  Department, 
the  General  in  command  has  a  direct  control  over  that  proportion 
of  hospital  transport  being  kept  always  ready  for  use;  for,  not 
being  available  for  any  other  purpose,  there  can  be  no  excuse 
for  its  not  being  always  in  an  efficient  condition.    And  lastly, 
by  each  kind  of  carriage  being  specially  constructed  for  the  par- 
ticular purposes  it  is  designed  to  fulfil,  there  is  every  reason  to 
hope  that  greater  perfection  of  adaptation  to  those  purposes  will 
be  attained.    There  is,  of  course,  a  saving  in  first  cost,  in  labour 
of  construction,  and  greater  facility  as  regards  the  general  ad- 
ministration, when  only  one  kind  of  wheeled  vehicle  for  trans- 
port is  allowed  for  all  the  wants  of  an  army  : — for  the  conveyance 
of  hospital,  commissariat,  and  camp  stores,  as  well  as  for  the  con- 
veyance of  the  sick  and  wounded,  as  happens  in  the  French 
service.    But  to  effect  all  these  purposes  the  conveyance  has  to 
be  reduced  to  such  a  simple  form  that  it  ceases  to  be  fit  for  the 
service  last  named,  and  the  sick  and  wounded  carried  by  it  suffer 
proportionably.    The  "  caisson  unique  "  of  the  French  army  has 
none  of  the  qualities  required  for  a  good  ambulance  conveyance  ; 
the  French  army  is  in  fact  destitute  of  any  proper  wheeled  car- 
riage for  sick  among  its  regular  army  equipment,  although  on 
certain  occasions  comparatively  lately,  as  in  Algeria  and  Mexico, 
and  in  particular  places,  they  have  used  carts  and  wagons  with 
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special  construction  for  cartying  sick  and  wounded*     Their     Ciiap.  V. 
practice,  therefore,  has  but  little  weight  on  either  side  of  the 

question.  i   i    i   •      i  j« 

Eeo-iraental  and  brigade  conveyances  particularly  designed  tor  Field-hospital 
caiTyfng  the  field  hospital  equipment  are  occasionally  fitted  '^'^^^ 
with  an-angements  for  adapting  them,  m  addition,  to  the  carriage  ^^^^^ 
of  sick  soldiers.    This  is  for  the  most  part  a  useless  complication,  carriage  of  pa- 
for  the  ckcumstances  of  campaigning  scarcely  ever  admit  of  the  ^^nts. 
equipment  carts  being  employed  for  the  conveyance  of  sick  to  J^^'^^^^^P^^-i^ 
the  distance  at  which  hospitals  in  rear  are  usually  placed  from  p,.jjjjtjgal  value, 
the  field  hospitals.    The  regular  contents  of  the  carts  must  be 
removed  to  admit  of  them  being  so  used,  and  it  can  rarely  be 
prudent  to  separate  the  equipment  from  the  means  of  its  con- 
veyance on  active  service  for  any  length  of  time.  Such  a  practice, 
if  adopted,  is  also  very  likely  to  lead  to  disorder  and  loss  of 
stores.    The  right  principle  seems  to  be,  then,  so  far  as  an  army 
moving  in  the  field  is  concerned,  that  such  an  average  amount  Sped^veMdes 
of  wheeled  transport  both  for  conveyance  of  sick  and  of  hospital  s-^k  ^nd^^^  ° 
stores,  but  each  distinct  from  the  other,  as  may  be  expected  to  wounded 
be  constantly  required  for  use  should   be   allowed    to  each  ^^^^^^^"^ 
separate  part  of  the  army,  excess  and  deficiency  being  equally  .^^^^ 
guarded  against ;  and  that  these  vehicles,  with  a  proportionate  fidd. 
amount  of  reserve  transport,  should  be  issued  for  the  use  of,  and 
placed  under  the  direction  of,  the  Medical  Department,  just  as 
ordnance,  commissariat,  and  other  transport  vehicles  are  attached 
to  the  respective  departments  which  are  held  responsible  for  • 
the  discharge  of  the  duties  connected  with  the  particular  services 
to  which  they  belong.    When  no  longer  required  for  the  special 
occasion  or  service  which  has  led  to  their  issue,  they  should  be 
returned  to  the  train  or  whatever  department  may  be  in  charge 
of  the  general  transport  of  the  army. 

Although,  however,  this  system  appears  to  be  the  most  con- 
sonant with  the  maintenance  of  the  efficiency  of  the  different 
parts  of  an  army  acting  in  the  field,  it  does  not  follow  that  the 
same  system  is  necessary,  or  would  be  the  best,  as  regards  the 
transport  arrangements  between  the  army  and  its  base.  There 
must  always  be  a  certain  number  of  sick-transport  wagons  un-  Conveyances 
connected  with  those  belonging  to  the  army  in  field,  for  the  ^^^P*^^  ^stores 
general  duties  between  the  intermediate  hospitals  and   con-  as^^^s  sick 
valescent  depots  established  at  different  points  of  the  line  upon  are  best  be- 
which  the  army  is  operating: ;  and  no  obiection  ofiers  itself  to  , 
these  conveyances  being  so  constructed  as  to  be  available  both  hospitals  and 
for  commissariat  and  hospital  purposes,  provided  a  plan  can  be  base  of  opera- 
devised  by  which  their  general  efficiency  will  not  be  interfered 
with  in  either  capacity.    Or  if  supplies  have  to  be  brought 
from  a  port  on  the  seacoast  and  carried  to  depots,  it  seems  only 
reasonable  that  transport  vehicles  of  a  mixed  charactar  may 
under  such  circumstances  be  employed  with  advantage.  Inter- 


*  The  voiture  d'ambulance  Macou,  used  in  Algeria  and  Mexico  (sesp.  342),  and  the 
omnibus  voiture  d'ambulance  in  use  with  the  army  in  Paris  {see  p.  380). 
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Chap.  V. 

Circumstances 
on  which  the 
distinctions 
above-naiiied 
are  founded. 


Effect  of  ges- 
tation in  the 
open  air  on 
convalescent 
patients. 


mediate  hospitals  will  in  all  probability  be  established  at  the 
same  places  where  the  army  depots  are.  Such  hospitals  generally 
contain  soldiers  suffering  from  disorders  wliich  have  become 
chronic;  or  from  wounds  of  such  a  nature  as  to  destroy  their 
further  efficiency  for  active  service ;  and  these  men  are  usually 
only  retained  until  an  opportunity  occurs  of  removing  them  to 
England.  The  circumstances  of  such  patients  differ  greatly  from 
those  of  patients  in  field  hospitals  ;  neither  their  own  condition, 
nor  their  position  relatively  to  the  active  part  of  the  force, 
renders  their  removal  a  matter  of  urgent  necessity,  while,  at  the 
same  time,  they  can  usually  be  removed  at  any  time  when  the 
opportunity  of  removal  presents  itself  In  this  case,  a  description 
of  conveyance  fitted  on  the  one  hand  for  bringing  stores  and 
supplies  to  the  magazines  and  depots,  and  on  the  other,  for  carry- 
ing back  from  the  depot  hospitals  those  sick  who  have  been 
■disposed  of  as  invalids  for  embarkation  to  England,  is  calculated 
to  be  most  advantageous ;  for  the  system  would  not  only  not 
interfere  with  any  special  requirements  of  the  service,  but,  on 
the  contrary,  would  present  many  features  that  would  tend  no 
less  to  economy  than  to  usefulness. 

It  is  not  to  be  expected  that  mixed  vehicles,  if  thus  employed, 
will  present  all  the  advantageous  features  of  specially  contrived 
ambulance  wagons.  The  springs  can  not  be  so  perfectly  adapted 
to  the  weight  of  the  sick,  and  yet  they  may  have  to  be  carried  in 
these  secondary  wagons  for  many  days  together.  But  although 
the  results  may  not  be  so  beneficial  as  if  the  conveyances  were  of 
a  kind  more  suited  to  the  usual  circumstances  of  patients,  stiU 
there  is  no  doubt  that  to  sick  men  Avho  have  been  for  some  time 
confined  in  the  more  or  less  vitiated  atmosphere  of  an  hospital, 
the  mere  effects  of  being  carried  in  the  open  air,  even  in  in- 
different vehicles,  are  usually  highly  beneficial.  The  jolting  of 
springless  vehicles  is  particularly  objectionable  to  men  suffering 
from  recent  or  inflamed  wounds,  but  it  would  appear  from  expe- 
rience that  even  to  these  patients  the  injury  from  transportation 
in  such  conveyances  is  less  than  the  injury  which  attends  their 
detention  in  places  where  they  are  much  crowded  together.  In 
the  Italian  campaign  of  1859  large  numbers  of  the  Austrian 
wounded  were  carried  long  distances  under  circumstances  of 
very  defective  transportation,  but  the  mortality  among  them 
was  less  than  it  was  among  those  who  were  retained  in  the 
overloaded  hospitals  near  the  seat  of  war.*  The  French  expe- 
rience gained  in  the  same  campaign  has  also  tended  to  establish 
this  fact.f  The  philosophic  Dr.  Jackson,  author  of  the  well- 
known  work  on  the  constitution  of  armies,  has  written  at  con- 
siderable length  on  the  useful  effects  of  gestation  in  the  open 
air  to  both  sick  and  convalescents,  and  quotes  many  examples  of 


*  "  Das  'Krauken  Zerstrenungs-System,"  Von  Felix  Kraus,  Ober-Stabarzt.  Wien, , 
1861. 

I  "  Notice  BUT  I'HygiJsne  des  Hopitaux  Militaires,"  par  Bon.  Hte.  Larrey,  Paris, , 
1862. 
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its  beneficial  application  *    Dr.  Jackson  was  led  to  consider  that     Chap.  V. 
the  influence  of  the  pnre  air  was  multiplied  by  the  act  of  pro-  j— 
P-ressive  motion  in  wheeled  carriages,  and  that,  m  a  certain  pro-  ^j^^^ 
portion  of  cases,  even  the  foct  of  the  sick  men  being  agitated  and 
roused  by  exercise  during  the  jolting  of  the  vehicles  placed  them 
in  a  condition  more  favourable  for  recovery,  than  if  they  had 
been  allowed  to  remain  at  rest  in  the  wards  of  a  hospital.  The 
circumstance,  therefore,  of  conveyances  adapted  both  for  carry- 
ing stores  and  sick,  not  possessing  all  the  advantages  of  carriages 
constructed  for  carrying  sick  only,  is  not  a  sufficient  reason  to 
prevent  them  from  being  used  in  the  situations,  and  under  the 
circumstances,  already  above  described.  ■,    .      c  +• 

To  sum  up  the  arrangements  then,  the  system  of  employing  f™^;^"^*^^ 
specially  constructed   vehicles  for   the  carriage  of  sick  and 

two  kinds  of 

wounded,  not  applicable  to  the  carriage  of  stores,  is  the  most  wheeled  sick- 
efficient,  and  therefore  in  the  end  the  most  economical,  for  an  ^^^^^'P^f^^j^^g 
army  operating  in  the  field  ;  while,  as  regards  transport  com-  ^^^^^ 
munication  between  the  several  intermediate  hospitals  established 
along  the  line  of  operations  of  the  army,  and  between  them  and 
the  base,  the  use  of  carriages  of  a  mixed  kind,  that  is,  vehicles 
capable  of  being  adapted  both  to  the  carriage  of  stores  and  of  sick, 
appears  to  be  practically  free  from  objections,  and  at  the  same  time  ' 
to  be  more  economical  as  regards  cost,  taking  into  the  estimate 
the  amount  of  work  done,  than  the  use  of  special  conveyances- 
for  each  service. 

Section  III.— Remarks  on  Horses  in  relation  to  their 

EMPLOYMENT  AS  DrAFT- ANIMALS  WITH  SiCK-TRANSPORT  CON- 
VEYANCES. 

Observations  are  elsewhere  made  on  this  kind  of  horse 
most  fitted  for  carrying  sick  and  wounded.  A  few  further 
remarks  on  the  quality  of  horse  suitable  for  drawing  wheeled 
vehicles  containino;  sick  and  wounded,  and  on  certain  circum- 


*  -See  Dr.  Jackson's  work  on  FcYer,  Edin.  1808,  ch.  3,  p.  398,  "  History  and 
"  Effects  of  Gestation  in  the  open  Air  in  Wheel-carriages  or  other  Conveyances, 
"  employed  as  a  Remedy  for  the  Cure  of  certain  Conditions  of  Febrile  Disease."  As 
this  work  is  rare,  the  following  example,  which  occurred  in  the  Buffs,  one  of  the  regi- 
ments comprising  the  army  which  retired  fi-om  Holland  in  1794-95,  and  with  which 
Dr.  Jackson  was  at  the  time  serving,  seems  worth  quotation.  "  In  the  subsequent 
part  of  the  retreat,  from  the  20th  of  January  to  the  beginning  of  April,  the  Buffs 
sent  no  sick  to  general  hospitals  ;  for  it  now,  in  common  with  other  regiments, 
obtained  permission  to  hire  or  press  wagons  for  the  transport  of  its  incumbrances,, 
and  among  others,  for  the  transport  of  its  sick.  *  *  The  effect  which  the 
"  act  of  transport  produced  upon  the  sick  and  convalescent  in  this  retreat  was  here 
"  well  ascertained.  The  weather  was  sometimes  intensely  cold  ;  sti-ong  frost  in  the 
"  early  part  of  it,  rains  and  fogs  in  the  latter.  Under  these  inconveniences  the  sick 
"  were  moved  in  the  rear  of  the  corps ;  and  though  they  were  sometimes  ten  hours  or 
"  upwards  in  the  open  air,  I  was  not  able  to  discover  any  material  injury  produced  as 
'*  the  effect  of  such  hardship  ;  on  the  contrary,  the  benefit  was  for  the  most  part 
"  great  and  visible,"  p.  416.  The  wagons  used  were  common  carts  without  springs 
and  not  covered,  clean  straw  being  laid  down  for  the  patients.  In  studying  Dr. 
J ackson's  remarks,  on  the  effects  of  removing  men  from  hospitals  and  canying  them 
in  the  open  air,  the  then  existing  state  of  the  hospitals  as  compared  with  their  present 
condition  must  not  be  forgotten. 
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Chap.  V. 


Kind  of  horse 
fitted  for  the 
draught  of 
ambulance 
vehicles. 


Strength  of 
draft-horses. 


stances  connected  with  the  application  of  horse-power  for  this 
purpose  are  now  introduced.  In  Europe  the  use  of  horses  for 
draft  hxbour  is  universal ;  in  the  East  and  at  the  Cape  of  Good 
Hope,  oxen  or  buffaloes  are  largely  employed  instead  of  horses. 

On  considering  all  the  circumstances  of  ambulance  vehicles, 
the  nature  of  the  work  to  be  done,  the  usual  rates  of  progression, 
the  fact  of  the  same  horses  having  to  work  continuously  the  v/hole 
day,  and  often  for  many  successive  days  together,  it  becomes 
obvious  that  the  kind  of  horse  which  is  most  suitable  for  their 
draught,  approaches  more  closely  to  that  of  the  best  breed  of 
cart  horses  than  to  any  other  sort.  Some  of  the  qualities  which 
distinguish  the  charger,  the  carriage  horse,  and  the  best  descrip- 
tions of  coach  horses,— high  speed  and  mettle,  and  especially  what 
is  called  good  action,  lifting  the  feet  high  by  free  movements  of 
the  knee,  showy  pace,  elevated  crest  and  spirited  carriage  of  the 
head, — are  not  only  not  required,  but,  indeed,  are  some  of  them 
very  objectionable  qualities  in  horses  destined  for  the  draught  of 
ambulance  wagons.  Strength,  a  moderate  amount  of  speed,  pro- 
longed power  of  endurance,  a  sound  and  vigorous  frame,  with  the 
other  qualities  common  to  all  horses  liable  to  be  employed  in. 
campaigning,  are  what  are  wanted  in  draft  horses  for  these 
vehicles.  '  There  can  be  no  doubt  that  the  strength  of  horses  is 
better  applied  in  drawing  than  it  is  in  carrying  heavy  weights. 
In  the  one  case  his  muscular  power  is  more  or  less  interfered 
with  according  to  the  manner  in  which  the  weight  to  be  carried 
is  fastened  on  the  animal  :  in  the  other,  his  muscular  power  is 
almost  entirety  free  and  unfettered.  By  the  animal  throwing  his 
centre  of  gravity  forward  in  the  act  of  drawing,  the  weight  of  the 
animal  itself  is  utilized  and  made  subservient  to  the  object  to  be 
attained,  viz.,  the  traction  of  the  load  ;  for  his  weight  is  thus 
made  to  act  as  an  increment  to  his  muscular  power, — a  help 
which  is  not  experienced  when  the  burden  is  placed  upon  his 
back.  But  it  very  much  depends  on  the  manner  in  which  a 
draft-load  is  attached,  on  the  construction  of  the  vehicle  and  the 
way  in  which  the  horse  is  harnessed  to  it,  whether  the  animal's 
strength  is  economically  expended  or  otherwise.  If  the  load  be 
placed  too  high  or  too  low,  at  too  great  a  distance  from  the  animal, 
if  the  line  of  draught  from  the  load  to  the  animal's  shoulders  be 
indirect,  if  the  wheels  be  too  small  so  that  friction  is  unduly  in- 
creased, the  labour  of  the  animal  will  be  proportionably  added  to, 
and  much  of  his  strength  will  be  expended  in  vain  so  far  as  the 
special  objects  of  its  employment  are  concerned.  It  is  self 
evident,  thej-efore,  since  all  vehicles  for  the  carriage  of  sick  and 
wounded  should  accommodate  as  many  persons  as  the  strength  of 
the  animals  attached  to  the  carriage  is  competent  to  remove,  and 
equally  important  that  no  interruption  shall  occur  in  the  service, 
that  those  whose  province  it  is  to  construct  these  conveyances, 
should  fully  understand  the  nature  and  functions  in  this  par- 
ticular direction  of  the  animals  on  whom  the  duty  of  drawing 
the  vehicles  and  their  loads  will  be  afterwards  imposed. 
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On  referrino-  to  the  average  work  done  by  English  cart-horses     Chap.  V. 
acting  singly^ under  which  condition  it  is  understood  a  horse  ^^^—^ 
best  exerts  his  power,  it  appears  that  as  a  general  rule  these  English 
animals  labor  from  eight  to  ten  hours  a  day  six  days  m  the  week,  cart-horses, 
at  a  pace  varying  from  two  to  three  miles  and  a  half  in  the  hour, 
and  that  the  load  drawn  rarely  exceeds  twenty- four  hundred- 
weight.   The  weight  of  the  cart  must  be  added  to  the  weight  of 
the ''load,  and  this  is  generally  about  seven  hundredweight 
more,  making  a  total  of  thirty-one  hundredweight  drawn  by  the 
animal.    This  statement  refers  to  the  work  done  by  cart-horses 
under  the  ordinary  circumstances  and  over  roads  of  mixed  condi- 
tions in  England ;  and  the  calculation  closely  agrees  with  the 
observations  of  Mr.  McAdam  in  his  experiments  with  single- 
horse  carts  over  hard  roads,  quoted  in  page  332, 

The  load  which  a  horse  is  able  to  draw  is  very  greatly 
influenced  by  two  circumstances,  viz.,  (A),  the  rate  of  speed  at 
which  he  is  required  to  proceed  ;  and,  (B),  the  degree  of  friction 
between  the  vehicle  and  the  surface  over  which  it  is  drawn. 

A.  — As  a  general  rule,  the  greater  the  speed  the  less  is  the  Influence  of 
load  which  a  horse  is  able  to  draw  in  a  day's  work.    It  is  some-  ^P^/^y^^^S- 
times  stated  as  a  maxim  that  the  load  which  may  be  moved  torses, 
increases  with  the  time,  or,  in  other  words,  is  inversely  as  the 

speed*,  that  is,  if  the  speed  be  doubled  the  load  should  be  halved, 
if  twice  doubled  should  be  quartered;  but  this  can  only  be 
practically  true  under  particular  circumstances,  and  should  not 
be  accepted  as  a  rule  of  universal  application.  The  rate  of  pro- 
gression mentioned  above  as  the  average  pace  of  English  cart- 
horses with  full  loads,  viz.,  from  two  to  three  and  a  half  miles 
in  the  hour,  is  the  rate  which  is  usually  regarded  by  farmers  and 
others  as  the  most  advantageous  for  the  labour  referred  to. 
Mr.  Fairbairn's  observations  have  led  him  to  state  that  a  horse 
pei-forms  the  greatest  amount  of  work  when  he  travels  at  the 
rate  of  three  miles  an  hour,  f 

B.  — The  influence  of  friction  on  the  draught  is  known  to  every-  Influerce  of 
one,  but  the  following  ratios  which  represent  the  proportionate  ^op^^done  by 
amounts  of  efi'ective  loads,  or  the  utmost  labour  a  horse  can  per-  draft-horses, 
form  in  one  day,  in  the  difierent  systems  of  transit  mentioned, 

will  serve  to  indicate  this  influence  with  more  precision.  They 
are  taken  from  Mr.  Fairbairn's  work  before  quoted. 


Porms  of  Transport. 

Katios  of  Labour  . 
performed. 

Horse  drawing  a  load  in  a  wagon  on  the  common  road 
Horse  drawing  a  load  on  a  railway  -  -  _ 
Horse  towing  a  load  in  a  barge  on  a  canal 

7-5 
131-1 
134-5 

*  See  useful  information  for  Engineers,  by  W.  Fairbairn,  C.  E.  1866,  page  33 
t  Op.  cit.,  p.  34. 
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Chap.  V.  The  amount  of  friction  with  a  cart  or  wagon  depends  greatly 
on  the  size  of  the  wheels.  The  larger  the  size  of  wheels,  other 
things  being  equal,  the  less  is  the  friction  and  the  easier  is  the 
draught  for  the  horses,  or,  in  other  words,  the  greater  is  the 
power  of  overcoming  the  ordinary  obstacles  on  a  rugged  road. 
But  when  the  height  of  wheels  applied  to  an  ambulance  wagon 
is  considered,  other  circumstances  have  to  be  taken  into  account 
besides  their  influence  on  the  draught,  such  as  the  height  of  the 
floor,  and  the  necessity  for  sick  and  wounded  men  being  got  into 
and  taken  out  of  the  vehicle  with  the  utmost  facility.  These 
circumstances  are,  however,  noticed  elsewhere. 


Section  IY.- 


Certaln  quali- 
ties essential  to 
carriages  de- 
signed for  tlie 
removal  of  sick 
and  womided 
of  armies  in  the 
field. 

Enumeration  of 
these  qualities. 

Elasticity  by 
means  of 
springs  or  other 
contrivances. 

Capacity  ade- 
quate to  the 
draft  power 
employed. 


Acommoda- 
tion  for  recum- 
bent as  well  as 
sitting  patients. 

Portability  of 
the  vehicle  it- 
self. • 

Means  of  re- 
pairing damage, 
and  replacing 
losses,  of  parts 
of  the  convey- 
ance. 

Proper  relation 
of  strength, 
weight,  and 
draught. 


Provision  for 
carriage  of 
water  and  sur- 
gical requisites. 


-Requisite  Qualities  op  wheeled  Ambulance 
"Vehicles. 


There  are  certain  necessary  qualities  in  conveyances  moved  by 
draft  power  intended  for  the  carriage  of  sick  and  wounded  men, 
and  certain  provisions  necessary  to  ensure  their  efficiency,  that  are 
common  to  all  such  vehicles  whatever  may  be  their  individual 
forms.  These  may  be  enumerated  and  considered  with  ad- 
vantage before  noting  the  special  construction  of  particular 
carriages.    They  are  the  following  : — 

1.  The  conveyance  must  be  fitted  with  proper  springs  or 
other  contrivances  in  order  to  prevent  the  force  of  the  concussions, 
which  the  vehicle  will  be  subjected  to  in  travelling,  from  being 
directly  communicated  to  the  patients  within  the  conveyance. 

2.  The  conveyance  should  be  fitted  to  carry  the  greatest 
number  of  sick  or  wounded  that  can  be  got  along  by  the  amount 
of  draft  power  employed,  consistently  with  due  provision  for  all 
the  other  requisites  of  an  ambulance  vehicle. 

3.  Provision  must  be  made  for  the  conveyance  of  men  in  a 
recumbent  as  well  as  in  a  sitting  position. 

4.  The  carriage  must  be  capable  of  being  packed  up  for 
transportation  on  board  ship,  and  capable  of  being  readily  put 
together  again  for  use  on  landing.  This  more  particularly  applies 
to  carriages  in  the  British  service. 

5.  Provision  must  be  made  for  repairing  parts  which  are  liable 
to  be  damaged,  and  replacing  those  which  may  be  lost,  especially 
such  as  are  essential  to  the  efiiciency  of  the  whole  conveyance,  as 
the  wheels,  for  example. 

6.  The  strength  of  the  vehicle  must  be  adequate  to  meet  the 
shocks  it  will  be  liable  to  in  campaigning,  but  this  power  of 
resistance  must  not  be  obtained  by  adding  to  its  weight  to  such 
an  extent  as  to  unfit  it  when  fully  loaded  for  the  draught,  and 
continued  exertion  over  all  kinds  of  roads,  of  the  number  of 
animals  it  is  intended  to  be  drawn  by.  Durability  and  lightness 
of  draught  must  be  made  mutually  consistent. 

7.  Provision  must  be  made  for  the  carriage  of  water,  a  few 
stretchers,  means  of  light,  and  such  surgical  articles  and  re- 
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storatives  as  the  wants  of  wounded  men  in  the  field  usuaUy     Chap.  V,) 
demand. 

8  The  vehicle  should  be  provided  with  the  means  of  protecting  Protection 
those  who  may  be  cai-ried  in  it  from  rain,  dust,  and  the  glare  of  ^-jj^^^i"' 
the  Sim. 

9.  There  must  be  a  free  circulation  of  air  in  the  vehicle,  Sufficient  aera- 
especiaUy  in  that  part  where  the  recumbent  patients  are  '''''''  m  enor. 
placed. 

10.  Arrangements  must  be  adopted  so  that  patients  may  be  pf^'^jj^^jp^^tig^^^ 
lifted  into  and  removed  from  the  carriage  with  ease  to  the     ^nd  out  of 
bearers,  and  without  risk  of  injury  to  the  patients.  the  carriage. 

11.  There  should  be  ready  means  of  communication  between  f/Jo^^f^. 
the  sick,  and  the  attendants,  or  others,  who  are  in  charge  of  tion  between 

them  patients  and 

^  conductors. 

12.  A  place  should  be  allotted  for  the  knapsacks,  arms,  and  pj^^^  f^^.  j^g^p_ 
accoutrements,  of  the  wounded  men  who  are  carried  in  the  sacks,  arms, 

conveyances.  and  accoutre- 

_  ,  ments. 

Remarks  on  the  foregoing  list  of  requirements. — In  the  list 
of  requisites  just  enumerated  I  have  not  included  those  for 
simplicity  of  design,  general  stability,  limits  of  breadth  and 
length,  facility  of  turning  in  narrow  roads,  and  other  mechanical 
subjects  of  equal  importance  under  the  circumstances  of  cam- 
paigning, but  which  are  common  to  all  military  wheeled  vehicles, 
whatever  may  be  the  purpose  of  their  construction.  I  have  only 
mentioned  qualities  which  are  of  particular  importance  to  form 
a  good  ambulance  conveyance  for  the  carriage  of  sick  and 
woimded,  and  these  I  propose  now  to  consider  a  little  further 
in  detail. 

1st.  As  to  the  springs. — Little  need  be  said  as  to  the  need  of  Remarks  on 
springs.    A  cart  or  wagon  without  springs  has  its  body  inti-  gp^j^gg*^ 
mately  cormected  by  bolts  or  other  means  with  the  axletree  and 
wheels  so  that  the  whole  is  knitted  together  into  one  piece,  and 
a  sudden  stroke  or  jolt  communicated  to  either  wheel  is  directly 
transmitted  to  the  floor  of  the  machine,  and  to  anything  placed 
upon  it.    The  torture  inflicted  on  wounded  men,  the  injury 
added  to  the  wounds  themselves  in  many  instances,  especially  to 
those  in  which  bones  are  broken  and  splintered,  the  consequent 
increase  of  hazard  to  life,  equally  with  the  suflering  and  irritative 
fever  caused  to  patients  debilitated  by  severe  illness,  when  they 
are  subjected  to  the  incessant  unmitigated  jarring,  and  occasional 
violent  shocks  and  jolts,  which  are  inseparable  from  the  move- 
ments of  springless  carts  and  heavy  wagons  over  ordinary 
country  roads,  and  much  more  over  roads  that  have  been  ploughed 
up  into  ruts  by  the  constant  passage  of  vehicles,  are  known  to 
all  who  have  thought  on  the  subject,  and  sufficiently  indicate  the 
necessity  for  means  by  which  such  evils  may  be  obviated.    But  Adjustment  of 
it  IS  not  an  easy  matter  to  adapt  springs  so  that  the  object  sought  springs  to  the 
for  may  be  equally  attained  under  all  circumstances  ;  for  the  weights  carried, 
strength  of  springs  must  be  adjusted  to  the  weight  which  is 
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Adjustment  of 
springs. 


Objections  to 
the  use  of  in- 
dia-rubber 
springs. 


Different  sys- 
tems of  springs 
employed  in 
ambulance 
vehicles. 


On  the  capacity 
of  ambulance 
vehicles. 


placed  upon  them,  and  the  weight  in  ambulance  carriages  cannot 
be  calculated  as  a  constant  quantity.  Again,  if  the  road  over 
which  the  vehicle  is  passing  be  very  uneven,  the  pressure  on  the 
several  springs  will  vary  according  to  the  inequalities  of  level, 
and  their  influence  being  proportionably  disturbed,  an  unequal 
etfect  will  be  produced  on  the  occupants  of  the  carriage  according 
to  their  position.  Various  plans  have  been  resorted  to  for  ensuring 
an  evenness  of  result  under  all  circumstances: — of  breakino-  the 
concussion  alike  whether  the  vehicle  be  occupied  by  its  full  com- 
plement of  patients  or  only  by  one  or  two.  Some  of  these 
methods  will  be  referred  to  when  describing  the  particular  car- 
riages in  which  they  have  been  employed.  The  material  by 
which  the  elastic  quality  is  given  is  not  alike  in  all  vehicles. 
In  some  ambulance  conveyances  the  springs  are  made  of  steel 
and  resemble  ordinary  carriage  springs,  in  others  they  are  made 
of  vulcanized  india-rubber.  There  is  one  serious  objection  to 
the  use  of  india-rubber  for  springs  in  vehicles  which  are  sub- 
jected to  occasional  severe  strains  and  are  designed  for  use 
in  all  climates.  However  elastic,  and  perfect  in  all  respects, 
the  india-rubber  composition  may  be  when  first  applied,  it  is 
liable  to  deteriorate  gradually,  more  especially  if  it  be  employed, 
in  a  hot  climate.  White  lead,  sulphur,  and  other  matters,  usually 
constitute  some  among  the  various  ingredients  of  vulcanized 
india-rubber,  and,  in  consequence,  a  chemical  action  slowly 
takes  place  within  its  substance,  even  though  the  material  may 
be  lying  unemployed,  and  the  result  of  this  action  is  such  that 
the  homogeneous  character  of  the  rubber  is  lost,  it  acquires  more 
or  less  of  a  granular  condition,  and  is  easily  torn  asunder.  This 
deterioration  occurs  more  rapidly  when  it  is  subjected  to  much 
straining,  and  Avhen  once  this  change  has  occuiTed  throughout 
the  spring,  it  is  rendered  useless  for  the  purposes  it  was  intended 
to  fulfil. 

The  springs  are  of  such  a  description  in  some  vehicles  that  the 
concussion  is  only  once  broken  or  once  removed  from  the  persons 
carried  in  them  ;  in  others,  the  springs  are  so  arranged  as  to  place 
it  at  two  removes  from  the  persons  carried.  A  third  remove  is 
gained  in  some  vehicles  by  an  interior  set  of  springs,  either  acting 
upon  or  forming  part  of  the  stretchers  on  which  the  patients  lie 
within  the  vehicles.  As  the  regular  supply  of  ambulance  con- 
veyances must  on  emergency  be  supplemented  by  country  carts 
and  wagons  without  springs,  it  has  been  proposed  that  all  stretchers 
should  carry  springs,  to  obviate  the  ill  effects  of  transportation 
in  such  vehicles.  But  these  are  matters  which  have  been  re- 
ferred to  elsewhere,  when  discussing  the  subject  of  stretchers. 
In  all  conveyances  for  carrying  sick  or  wounded,  elasticity 
properly  regulated  is,  for  reasons  already  given,  an  essential 
quality. 

2nd.  Proportion  of  capacity  to  dvaft-jjower.  —  Economy 
dictates  the  rule  that  the  capacity  of  a  vehicle  as  regards  the 
num  ber  of  sick  to  be  carried  by  it  should  be  fully  equivalent 
to  the  draft-power  attached  to  it,  consistently  with  other 
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requisites.   At  the  same  time  it  must  be  admitted  that  it  is  very     Chap.  V. 

difficult  to  lay  down  distinct  rules  for  the  number  of  sick  to  be   

carried  by  conveyances  according  to  the  number  of  horses  by 
which  they  are  drawn;  for  variations  in  the  qualities  of  the 
horses  employed,  in  the  nature  of  ground  over  which  the  con- 
veyances may  have  to  be  used,  in  construction  according  to  the 
positions  in  which  they  are  adapted  to  carry  the  patients,  and  in 
other  such  circumstances,  constantly  occur  to  modify  regulations 
formed  on  the  subject  from  ordinary  data.  In  practice  we  find 
carts  drawn  by  two  horses,  which  have  been  constructed  to  carry 
only  two  sick  or  wounded  men  lying,  thus  allowing  one  patient 
to  one  horse;  we  find  others,  with  the  same  amount  of  draught,  Variations  in 
designed  to  carry  two,  or  even  three  men  lying,  and  in  addition  ^.Xt'Su- 
nine  persons  sitting,  allowing  even  six  patients  to  one  horse,  lance  vehicles. 
So  we  find  wagons  drawn  by  two  horses  designed  to  carry  eight 
wounded  men  and  a  driver,  or  four  and  a  half  men  to  each 
horse  ;  and  wagons  drawn  by  four  horses,  designed  to  carry  ten 
wounded  men  and  two  drivers,  or  three  men  to  each  horse. 
These  different  arrangements  serve  to  exhibit  the  varying 
amounts  of  accommodation  which  have  been  provided  in  different 
vehicles.  Extended  observation  and  experience  can  alone 
furnish  a  safe  test  of  the  proper  proportions  to  be  preserved  for  the 
conveyance  of  the  greatest  number  of  sick  at  the  least  possible 
expense  of  horses  and  drivers ;  extremes  either  way  may,  how- 
ever, be  avoided  by  keeping  the  precept  on  which  these  remarks 
are  founded  always  in  view.  It  should  be  borne  in  mind  that  Draft-power 
calculations  cannot  safely  be  based  on  the  power  of  draught 
possessed  by  horses  or  mules  in  England,  on  fair  roads,  or  even,  on 
moderately  rough  ground,  for  the  power  of  draught  obtained  from 
animals  in  other  countries,  as  well  as  the  condition  of  the  roads, 
may  upset  all  calculations  based  on  such  data.  They  may,  how- 
ever, be  employed  to  ground  calculations  upon,  provided  the 
whole  ambulance  establishment  is  thoroughly  organized  before 
starting,  and  not  only  the  carriages,  but  the  horses  with  harness 
fitted  to  them,  skilled  drivers,  and  all  the  necessary  artificers, 
are  also  sent  out  complete  and  efiicient,  as  is  done  with  batteries 
of  ordnance.  This  cannot  be  said  to  have  been  done  with  any 
ambulance  establishments  hitherto  despatched  on  foreign  service 
from  England. 

Whether  sent  so  complete,  however,  or  whether  to  a  certain  ^^^^ 
extent  the  ambulance  establishments  are  made  dependent  for  tfo^Mi  horse-' 
their  movement  on  animals  purchased  abroad,  every  ambulance  power  neces- 
carriage  should  be  provided  with  means  for  readily  attaching  to  ^ary. 
it  additiomxl  animals  in  case  of  necessity.    Unexpected  difficul- 
ties will  constantly  arise  on  active  service  in  campaigning  to 
render  this  arrangement  necessary,  however  well  contrived  and 
provided  a  conveyance  may  be. 

The  terms  upon  which  the  prizes  before  alluded  to  were  offered  Capacity  of  the 
for  the  best  ambulance  wagons  at  the  Paris  Exhibition  of  1807  laid  J^^.^^"' 
down  that  each  vehicle  was  to  be  drawn  by  two  horses  only,  and 
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Capacity  proper 
for  a  wagon 
dra\yn  by  two 
horses. 


Some  ambu- 
lance vehicles 
built  only  for 
sitting  or  re- 
cumbent pa- 
tients. 


Accommoda- 
tion for  both 
sitting  and  re- 
cumbent pa- 
tients should 
he  provided. 


that  it  was  to  be  capable  of  carrying  two  persons  lying  down 
and  two  seated,  or  eiglit  persons  seated  when  none  were  carried 
lyiiigj  together  with  a  driver  riding  postilion.  There  does  not 
appear  to  have  been  any  obvious  reason  why  only  two  patients 
should  be  carried  in  a  sitting  position  when  two  were  carried 
recumbent;  a  better  proportion  would  have  been  four  sitting 
with  two  recumbent.  There  would  then  have  been  capacity  in 
each  vehicle  for  six  patients,  or,  the  driver  with  an  attendant  being 
added,  for  eight  persons  in  all,  nearly  the  same  weight  as  the 
carriage  was  directed  to  be  adapted  for  when  all  the  patients 
were  carried  sitting,  and  not  in  any  case  an  over-load  for  two 
horses  provided  the  vehicle  itself  be  not  constructed  of  undue 
weight,  and  the  draft-power  of  the  horses  employed  is  of  a  proper 
average  amount. 

Capacity  for  receiving  eight  persons,  including  driver  and 
attendant,  seems  to  be  a  fair  estimate  of  what  an  ambulance 
vehicle  drawn  by  two  horses  should  possess ;  each  horse  will  then 
be  carrying  three  patients,  and  other  things  being  consistent,  it 
is  only  reasonable  to  believe  that  with  such  a  load  the  transporta- 
tion of  the  sick  is  not  under  ordinary  circumstances  likely  to  be 
interrupted. 

Srd.  Accommodation  for  recumbent  as  well  a,s  sitting  patients. 
— Remarks  have  already  been  made  in  a  previous  chapter  on  the 
general  proportion  of  accommodation  for  patients  in  a  recumbent 
position  to  that  for  patients  in  a  sitting  position  desirable  to 
meet  the  exigencies  of  a  campaign.  But  in  considering  the  dis- 
proportionate supply  of  each  mode  of  accommodation  as  regards 
carts  and  wagons,  when  the  vehicles  are  turned  to  full  account 
and  carry  a  load  equivalent  to  the  force  of  draught,  we  at  once 
perceive  that  the  allotment  for  the  two  kinds  of  accommodation 
must  be  determined  in  a  great  nieasure  by  the  kinds  of  vehicles 
employed.  Some  conveyances  are  constructed  solely  to  accom-. 
modate  recumbent  patients.  It  does  not  follow  as  a  matter  of 
necessity  that  separate  vehicles  should  not  be  designed  only  for 
men  to  be  carried  in  a  recumbent  position,  and  others  for  men 
sitting,  as  will  be  found  to  have  been  the  case  in  several  of  the 
forms  of  vehicles  hereafter  described ;  but,  taking  all  the  circum- 
stances of  campaigning  into  view,  and  remembering  the  unfore- 
seen accidents  which  occasionally  occur  to  defeat  all  previous 
arrangements  on  active  service,  it  appears  to  be  certainl}^  the 
safer  plan  to  construct  every  carriage  with  a  certain  amount  of 
accommodation  for  men  requiring  each  position,  whether  lying 
or  sitting.  The  accommodation  for  the  recumbent  patients  need 
never  be  lost ;  when  not  required  for  approjDriate  cases  it  can 
always  be  made  available  for  sick  or  wounded  men  who  under 
ordinary  circumstances  would  be  able  to  sit  up.  B}^  having  both 
recumbent  litters  and  seats  in  every  conveyance,  all  kinds  of 
casualties  are  provided  for,  and  jDOSsible  contingencies  met,  so  far 
as  the  space  at  command  in  the  vehicle  admits.  Under  any 
circumstances,  whether  the  conveyance  be  only  for  men  lying 
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down,  or  of  a  mixed  kind  for  both  lying  and  sitting,  it  is  difficult  Chap^V. 
to  provide  for  more  than  two  patients  lying  at  full  length  with  vehicle  to 
safety  and  convenience  ;  for  military  limitations  as  to  the  width 

carry  more 

between  the  wheels  necessitate  the  litters  for  their  accommodation  than  two  pa- 
beino-  placed  in  the  direction  of  the  long  axis  of  the  vehicle,  and  f^^^ 
in  this  direction  more  than  two  litters  cannot  be  conveniently 
placed.  The  only  exception  is  when  a  wagon  is  built  up,  as  it 
were,  into  two  stories,  so  that  two  recumbent  patients  may  be 
placed  above  two  others  lying  below,  the  sitting  patients  being 
all  together  at  one  or  other  end  of  the  conveyance.  This  was  the 
plan  adopted  in  some  of  the  four-horse  ambulance  wagons  sent 
out  to  the  Crimea.  It  has  also  been  employed  in  certain  two- 
horse  wagons  in  the  United  States  and  in  Italy,  but  it  neces- 
sitated a  greater  height  and  a  more  considerable  bulk  in  all 
directions  than  seems  to  be  desirable  in  these  vehicles.  The 
position  of  the  additional  weight  above,  adds  to  the  difficulty  of 
construction  so  far  as  the  preservation  of  the  centre  of  gravity 
within  the  wheels  is  concerned  when  the  vehicle  has  to  pass  over 
uneven  ground.  The  risk  of  the  vehicle  being  upset,  and  conse- 
quently of  danger  to  the  patients  within,  is,  therefore,  increased 
by  requiring  an  upper  tier  of  recumbent  patients  to  be  carried  in 
an  ambulance  carriasfe.  One  form  of  cart  has  been  constructed 
capable  of  conveying  three  men  in  a  recumbent  position,  one 
between  the  wheels  and  two  over  them ;  but  it  was  not  found  to 
answer  on  field  service,  and,  when  so  employed,  it  was  not  fitted 
for  carrying  any  sitters.  On  the  whole,  the  limitations  as  to  Two-horse 
width,  length,  bulk,  and  weight,  as  well  as  the  safety  of  the  Si^more  than 
patients  to  be  carried,  seem  to  decide  that  provision  for  two  men  two  lying  and 
lying  down  cannot  be  exceeded  with  advantage,  whatever  the  six  sitting, 
natm-e  of  the  vehicle  ;  while  in  a  two-horse  wagon,  if  due  regard 
be  given  to  economy,  and  the  remaining  available  space  of  the 
vehicle  be  fuUy  employed,  the  number  of  persons  who  can  be  at  the 
same  time  carried  sitting  may  be  made  to  vary  from  four  (two 
being  sitting  patients  with  severe  wounds)  to  six  (four  being- 
sitting  patients  with  light  injuries),  the  driver  and  an  attendant 
being  included  in  these  numbers. 

Mh.  PoHability  of  conveyance. — The  necessity  for  being  pre- 
pared to  convey  on  ship-board  aU  kinds  of  ambulance  vehicles  to 
be  used  in  the  British  service  has  been  already  explained. 
Keeping  this  necessity  in  view  it  is  obvious  that  the  great  Ambulance  ve- 
amount  of  unemployed  space  included  between  the  wheels,  and  ^^^^^  to  be 

•     •  •  TGClnciblG  in 

within  the  sides  of  the  bodies,  of  carts  and  wagons,  and  conse-  bulk  for  stow- 
quently  their  large  bulk  of  outline,  renders  it  especially  important  age  on  ship- 
that  such  vehicles  should  be  capable  of  being  reduced  in  dimen- 
sions  for  stowage  and  safety  on  board  ship.    The  sides,  end- 
boards,  and  wheels  must  be  so  mechanically  contrived  as  to  be 
capable  of  being  laid  upon  the  floor  of  the  cart,  and  thus  to  form 
one  compact  package  of  the  whole.    This  may  be  accomplished  Plans  of  ef- 
either  by  complete  separation  of  the  several  parts  referred  to,  or  Meeting  this 
by  having  certain  portions  previously  connected  by  hinges,  so  °  ""^^ ' 
that  they  may  be  folded  down,  while  others  are  capable  of  being 
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removed  and  placed  conveniently  upon  tliem  for  package.  What- 
ever plan  be  adopted  experience  has  shown  that  the  vehicles 
should  be  capable  of  being  reduced  to  as  compact  a  bulk  as 
possible  ;  that  proper  provision  should  be  made  for  the  cai-e  and 
maintenance  in  easy  working  order  of  hinges,  bolts,  or  other 
mechanical  means  on  which  the  power  of  folding  together,  sepa- 
rating, and  connecting  the  several  parts  of  the  conveyance 
depend ;  that  a  fixed  plan  of  package  of  the  several  parts  of  the 
conveyance  in  regular  succession  should  be  determined  upon  and 
invariably  practised  ;  and  that  the  whole  vehicle  should  be  com- 
prised in  one  and  the  same  package,  so  as  under  all  circumstances 
to  be  complete  and  ready  for  being  put  together  for  use  without 
delay. 

5th.  Capahility  of  repair,  &g. — To  effect  this  object  a  certain 
proportion  of  artificers,  as  well  as  of  carpenters'  and  blacksmiths' 
tools,  must  be  available.  As  the  general  care  and  conduct  of 
the  ambulance  transport  is  placed,  with  the  other  transport  of 
the  army,  in  charge  of  the  Military  Train,  these  stores,  it  may  be 
expected,  and  artificers,  will  be  always  found  with  that  body. 
Execution  of  The  Military  Train  will  then  be  responsible  for  effecting  the 
field^"^^  necessary  repairs  in  case  of  damage,  and  restoration  in  case  of 

loss  of  parts,  of  a  conveyance.  A  certain  number  of  spare  wheels 
will  be  carried  into  the  field,  as  these  important  parts  require 
considerable  time  and  particular  labour  for  their  manufacture. 
It  is  the  special  object  of  the  equi-rotal  system  of  carriages 
adopted  in  the  British  service  that  when  the  wheel  of  any  con- 
veyance is  damaged  it  may  be  replaced  with  the  least  possible 
difficulty.    Under  this  system  a  proportion  of  sjoare  wheels  of 
one  size  only  need  be  carried  for  replacing  the  fore  or  hind  wheel 
of  any  carriage  which  maj^  become  damaged ;  whereas,  if  the 
wheels  varied  in  size,  an  increased  number  of  spare  wheels  would 
have  to  be  carried  to  provide  for  casualties  among  them.    It  is, 
however,  a  question  whether  the  advantages  of  the  equi-rotal 
system  are  not  counterbalanced  by  certain  objections.  This 
question  will  be  noticed  elsewhere.* 
Lightness  an        Qth.  Strength  and  weight  of  the  conveyance. — The  lighter  the 
essential  quality  vehicle,  consistent  with  durability,  the  easier  will  be  the  di-aught, 
veh^les.^°^^    and,  consequently,  the  less  will  be  the  distress  and  injury  of  the 
horses  during  a  campaign,  and  the  greater  the  regularity  and 
speed  with  which  the  purposes  of  the  carriage  are  accomplished. . 
An  ambulance  wagon  does  not  require  to  have  the  specific  Aveight . 
and  solidity  of  frame  which  are  necessary  in  wagons  that  are 
constructed  for  being  loaded  with  heavy  materials,  such  as  have 
to  be  carried  in  the  general  traffic  of  civil  life,  or  in  the  store  ■ 
wagons  used  in  campaigning.    It  must  be  sufficient!}?-  solidly 
constructed  and  carefully  put  together  to  be  able  to  resist  violent . 
shocks  from  without,  such  as  are  to  be  met  with  fi-om  passing ; 
over  rough  and  uneven  roads,  and  from  the  ordinary  accidents ; 
met  with  in  camj)aigning.    Yet  it  must  not  be  forgotten  that  the  • 


*  See  British  ambulance  -wagon,  p.  425. 
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very  solidity  and  weight  of  the  conveyance  itself,  if  carried     Chap.  V. 
beyond  a  certain  degree,  Avill  tend  to  increase  the  momentum, 
and  therefore  the  violence  of  shocks  to  the  weaker  parts  of  its 
structure.    If  a  heavy  carriage  be  rapidly  and  carelessly  driven  injurious  ef- 
down  the  declivity  of  a  ravine  and  be  suddenly  brought  up  by  fects^of  over- 
a  rock  or  bank  which  obstructs  the  passage  onwards,  it  will  '''^  ° ' ' 
frequently  be  severely  strained  in  some  of  its  parts,  when  a 
lighter  vehicle  would  have  escaped  almost  without  injury.  The 
principles  on  which  attempts  have  been  made  to  give  the  qualities 
indicated  in  this  paragraph  will  be  found  to  vary  in  the  plans  of 
each  designer.    To  combine  lightness  with  sufficient  strength  and 
accommodation  constitutes  one  of  the  principal  difficulties  to  be 
overcome  in  the  manufacture  of  sick-transport  conveyances,  and 
how  far  the  object  is  accomplished  in  any  particular  example  can 
only  be  ascertained  by  careful  examination  and  thorough  practical 
trial  of  the  vehicle  after  its  construction. 

^ik.  Carriage  of  water  and  surgical  stores. — Several  methods  Carriage  of. 
ai-e  adopted  for  the  carriage  of  the  drinking  water.    In  some  it 
is  earned  within  the  conveyance,  in  others  in  a  barrel  slung 
from  the  bottom.    Wherever  placed,  it  is  essential  that  it  should 
be  handy  for  use  at  a  minute's  notice,  that  a  given  quantity 
should  be  procurable  without  waste,  and  it  is  further  desirable 
that  it  should  be  kept  cool.    Various  contrivances  are  also  adopted 
for  the  carriage  of  the  surgical  stores.    Sometimes  the  driver's  Carriage  of 
seat  forms  a  box  in  which  they  are  placed  ;  sometimes  they  are  sixrgical  stores, 
contained  in  a  receptacle  under  the  floor  of  the  vehicle.  How- 
ever stored  it  is  essential  that  these  also  should  be  systematically 
arranged,  capable  of  being  easily  got  at  when  required,  and  easily 
replaced,  and  that  the  compartment  in  which  they  are  carried 
should  be  thoroughly  protected  against  wet  and  dust.  The 
surgical  stores  for  a  sick-transport  wagon  should  only  consist  of 
such  articles  as  are  required  for  immediate  protection,  or  for  the 
first  dressings  of  injured  limbs  and  wounds  ;  their  specific  nature 
has  to  be  determined  by  professional  authority.    Two  or  three  Carriage  of 
stretchers  at  the  least  should  always  accompany  each  ambulance  stretchers, 
wagon,  and  proper  fixtures  or  straps  should  be  attached  to  the 
vehicle  for  their  reception  and  security.    They  are  sometimes 
conveniently  placed  in  receptacles  on  the  outer  surface  of  one  of 
the  sides  of  the  cart ;  in  some  instances  they  are  slung  from  the 
roof;  in  others  certain  situations  on  or  under  the  floor  of  the 
vehicle  are  provided  for  them. 

Means  of  light  should  also  accompany  the  wagon,  in  case  of  its  Carriage  of 
being  used  at  night.  Two  descriptions  of  light  should  be  pro- 
vided  ;  one,  a  fixed  lamp  attached  to  the  vehicle  itself,  the  other 
-a  lantern  that  can  be  carried  to  any  particular  object  a  light  may 
be  required  for.  The  lamp  attached  to  the  vehicle  should  be  so 
placed  as  to  give  light  to  the  interior,  and  at  the  same  time  to 
indicate  outside  by  coloured  glass,  or  other  means,  the  nature  of 
the  conveyance.  Lamps  would  probably  also  be  required  to  assist 
the  driver  at  night.  A  hand-lantern  should  also  be  ready  for  use ; 
numerous  casual  circumstances  may  arise  to  cause  it  to  be  wanted 
at  night  time. 
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Carriage  of 
stimulants. 


Canvas  roofs. 


Double  roofs 
for  hot  cli- 
mates. 


If  brandy,  wine,  or  other  stiuiulauts  are  carried,  they  should 
be  under  lock  and  key  in  charge  of  an  accountable  attendant. 

Sth.  Protection  against  tveather.—Thm  is  frequently  obtained 
by  a  canvas  roof  and  sides  stretched  over  aioveable  supports  and 
secured  to  the  framework  of  the  carriage.  The  material  is  light 
and  efficient,  resists  a  moderate  amount  of  rain,  and  its  employ- 
ment facilitates  package  when  the  cover  is  not  required  for  use, 
or  when  the  vehicle  is  folded  up  for  conveyance  on  board  ship. 
Some  vehicles  are  constructed  with  roofs  of  a  more  permanent 
nature,  and  are  rendered  quite  impervious  to  moisture.  On  the 
whole,  however,  a  strong  canvas  cover,  with  proper  means  for 
fixing  it  securely  to  resist  the  action  of  high  winds,  appears  to 
answer  the  purpose  of  a  roof  best,  if  not  to  be  the  only  kind  of 
cover  admissible,  for  vehicles  such  as  British  ambulance  wagons, 
which  have  to  be  made  capable  of  being  reduced  to  comparatively 
small  packages. 

Some  Italian  caiTiages  were  exhibited  at  the  Universal  Expo- 
sition of  1867  at  Paris  with  double  roofs,  there  being  an  interval 
of  several  inches  space,  from  three  to  four,  between  the  upper 
and  lower  roof.  Openings  were  left  in  the  middle  of  the  under 
roof,  tln-ough  which  the  air  from  the  interior  of  the  vehicle  could 
pass  into  the  space  just  mentioned,  from  which  it  could  again 
escape  into  the  outer  air  through  higher  openings  at  the  sides 
of  the  roof.  A  draught  would  thus  be  created  as  the  vehicle 
moved  along  a  road,  and  the  ventilation  of  the  interior  be  better 
assured.  At  the  same  time  the  double  roof  protected  the  inmates- 
of  the  vehicle  from  the  direct  effects  of  the  sun's  rays,  and 
therefore  kept  the  interior  cooler.  A  portion  of  the  space 
between  the  two  covers  was  in  some  instances  turned  to  ac- 
count by  being  fitted  for  receiving  the  arms  of  the  wounded 
men  carried  in  the  conveyance. .  An  arrangement  of  the  kind 
described  possesses  many  advantages  for  a  vehicle  destined  for 
use  in  a  warm  climate,  and  not  requiring  to  be  taken  to  pieces 
for  packing.  Hence  this  plan  has  been  taken  advantage  of  by 
Surgeon-Major  Dr.  Francis  in  his  ambulance  wagon  proposed 
for  employment  in  India.* 

9th.  Aeration  of  interior  of  vehicle. — The  wounded  who  have 
to  be.  placed  in  a  recumbent  position  are  frequently  in  a  half 
faint  condition,  suffering  from  laboured  and  imperfect  respiration, 
and,  therefore,  especially  feel  the  need  of  a  constant  supply 
of  fresh  air.  Without  due  forethought  and  provision  in  this 
respect,  the  compartments  for  the  reception  of  these  patients 
will  not  improbably  be  so  hedged  in  and  covered  over  that  the 
free  access  of  air  will  be  prevented,  and  the  sufiering  of  the 
inmates  be  much  increased.  Even  want  of  protection  against  rain 
or  cold  can  be  borne  with  more  impunity  than  want  of  sufficient 
movement  of  air.  Various  plans  are  adopted  for  insuring  a 
sufficiently  free  access  of  this  requisite,  such  as  leaving  the  sides 
of  the  vehicle  open  or  only  protecting  them  by  curtains  that 


*  See  the  description  of  Locati's  Voiture-H6pitaI,  and  Dr.  Francis'  ambulance- 
wagon  proposed  for  use  in  India,  pages  400  and  41. 5. 
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can  readily  be  rolled  up,  providing  jalousied  openings  when  the  Ciiap^V. 
sides  of  the  conveyance  are  solid,  and  making  openings  m  the  roof 
and  ends    The  plans  employed  will  be  again  referred  to  when  Ventilation 
the  seveml  carriages  are  described,  but,  as  a  rule,  it  may  be  said  "[ten  insuffi- 
that  the  means  have  not  hitherto  been  adequate  to  the  need,       '  - 
especially  when  the  recumbent  patients  are  not  only  shut  in  by 
the  sides  of  the  vehicle,  but  the  access  of  air  is  still  further 
prevented,  as  usually  happens,  by  the  patients  who  are  carried 
sitting,  being  placed  on  high  seats  in  the  fore  part  of  the  vehicle. 
In  the  British  ambulance  wagon  the  aeration  of  the  interior  litters 
is  interfered  with  both  before  and  behind  by  patients  sitting  at 
both  ends  of  the  vehicle.  * 

.  10th.  Convenience  for  loading  and  unloading.— ThQ  height  ^/jf^^n-^""'' 
of  the  part  of  the  vehicle  on  which  the  recumbent  patients  are  °  ° 
placed  must  be  regulated,  and  suitable  arrangements  made,  so 
that  wounded  or  very  sick  men  may  be  got  into  and.  taken  out 
of  the  places  assigned  to  them  with  the  utmost  facility.  The 
urgent  circumstances  of  the  wounded  men,  and  the  not  impro- 
bable hurry  and  condition  of  excitement  of  the  bearers,  if  the 
wounds  be  of  recent  occurrence ;  the  weakness,  suffering,  and 
irritability  of  other  patients  who  have  been  some  time  under 
-treatment,  whether  for  wounds  or  other  ailments,  before  their 
transportation;  cause  it  to  be  very  important  for  every  ob- 
struction to  the  ready  transfer  of  sick  and  wounded  into  the  con- 
veyance to  be  avoided.  Not  only  prolongation  of  suffering  Risks  when 
depending  upon  the  movement,  but  accidents  of  a  painful  nature 
are  not  unlikely  to  occur  if  difficulty  be  met  with,  either  in 
raising  the  wounded  up  into,  or  placing  them  in  position  in,  the 
ambulance  vehicles.  A  want  of  sufficient  facility  of  loading  and 
unloading  formed  one  of  the  inconveniences  of  the  vehicles  used 
in  the  Crimea  in  which  one  tier  of  wounded  was  placed  above 
another  tier  of  wounded.  The  wounded  destined  to  be  carried 
in  the  upper  tier  could  only  be  got  into  their  places  under  any 
circumstances  with  difficulty,  and,  vmless  great  care  was  taken, 
with  risk  of  their  slipping  off  the  stretchers.  The  same  ob- 
iections  equally  applied  when  it  was  necessary  to  remove  the 
inmates  from  these  receptacles.  The  height  of  the  upper 
receptacles  for  the  wounded  in  such  conveyances  should  never 
exceed  the  average  height  of  the  men  who  are  to  place  the 
stretchers,  upon  which  the  wounded  or  sick  men  are  lying,  into 
them.  It  was  laid  down  in  reference  to  the  prize  ambulance 
wagon  at  Paris  before  adverted  to,  that  the  elevation  of  the 
benches  intended  for  receiving  the  stretchers  above  the  ground 
•must  not  exceed  three  feet  seven  inches  (Im.  lOc). 

llth.  Access  to  patients. — The  importance  of  the  rule  that  ^^^^J^^^^" 
there  should  be  ready  means  of  communication  between  the  ^|g°^^J^^y.;^g 
inmates  of  the  conveyances,  and  the  attendants  or  others  who  their  transport, 
are  in  charge  of  them,  will  be  at  once  understood,  when  the 
.usual  circumstances  of  the  sick  and  wounded  men  who  will  be 
-carried  are  remembered.    On  the  one  hand,  the  patients  them- 
selves should  have  the  power  of  easily  calling  the  attention  of 
'.the  attendants  to  wants  which  will  inevitably  arise  from  time  to^ 
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Chap.  V.  time,  imrticularly  if  the  transit  be  prolonged  ;  on  the  other,  the 
attendants  should  have  every  facility  for  watching  their  patients, 
and,  if  necessary,  for  handing  them  water,  or  administering  help 
in  case  of  h.-emorrhage  or  any  other  emergency. 

If  sufficient  medical  attendants  be  available  there  should 
always  be  one  with  every  ambulance  wagon  of  a  convoy.  Six 
or  eight  patients,  two  of  them  so  ill  as  to  render  a  recumbent 
position  necessary,  will  certainly  require  frequent  attention  under 
the  circumstances  of  their  transport,  and  accidents  may  not  very 
impi'obably  arise  that  will  render  the  prompt  application  of 
surgical  aid  of  vital  importance.  If,  however,  it  be  impossible 
to  spare  one  attendant  for  each  wagon  when  several  are  moving 
together,  arrangements  should  be  made  to  ensure  that  ready 
means  of  communication  are  established  between  such  attendants 
as  are  sent,  and  the  patients  over  whom  they  are  placed  in 
charge.  A  patient  should  on  no  account  be  caused  to  feel  that 
he  is  beyond  the  reach  of  help  till  the  journey's  end,  but  should 
understand  the  way  of  calling  for  assistance  if  he  is  in  case  of 
need,  and  have  confidence  that  his  call  will  be  attended  to. 
This  isolation  was  one  of  the  complaints  of  the  recumbent 
patients  shut  up  in  the  tiers  of  compartments  of  the  Crimean 
four-horse  ambulance  wagon  ;  these  compartments  were  sometimes 
likened  to  coffins  in  consequence. 

A  good  plan  for  carrying  the  hospital  orderly  or  medical 
attendant  with  an  ambulance  waggon  was  shown  in  some  of  the 
carriages  exhibited  at  Paris.  A  seat,  small  in  size,  just  suffi- 
pital  attendant,  ^.-gj^^  accommodate  a  person  sitting  was  attached  to  the  back 
of  the  vehicle  on  one  side  of  the  door  leading  into  the  con- 
veyance. This  was  designed  for  the  attendant,  who,  when 
seated,  would  have  his  feet  resting  upon  one  of  the  steps  of  the 
carriage.  He  would  thus  be  in  the  same  position  as  the  con- 
ductor of  an  omnibus,  easily  supervising  the  persons  in  the 
vehicle,  easily  called  if  wanted,  and  as  easily  quitting  his  place 
to  render  assistance.  In  some  instances  this  seat  remained  fi^xed 
in  position,  in  others  it  was  made  capable  of  folding  down,  or  of 
sliding  away  under  the  body  of  the  vehicle,  when  not  required 
for  use.  The  spring  folding  seat  adapted  to  the  vehicles  of  the 
Paris  omnibus  companies  for  their  conductors  might  easily  be 
applied  to  sick-transport  vehicles  for  similar  purposes.  When 
down  it  crosses  the  doorway,  and  by  its  means  the  attendant 
would  be  brought  into  even  closer  proximity  to  the  patients  than 
with  the  seat  placed  at  one  side  of  the  entrance. 

12th.  Stowage  of  knapsacks,  c&c. — A  soldier  should  never  be 
separated  from  his  kit  in  campaigning,  and  without  the  pro- 
vision named  under  this  clause,  the  knapsacks  of  the  sick  and 
wounded  would  not  unfrequently  be  mislaid  or  even  lost.  The 
importance  of  providing  means  to  ensure  the  safety  of  the  fii'e- 
arms  and  accoutrements  is  also  obvious,  for  under  ordinary 
circumstances  the  vehicles  will  move  over  ground  held  by  the 
forces  to  which  the  patients  belong,  and  their  arms  will  have 
to  be  carried  with  them.  The  articles  of  the  Convention  of  1864 
entered  into  by  the  European  powers  to  ensure  the  neutrality  of 
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sick  and  wounded  troops  in  time  of  war,  stipulate  that  the  .Chap.V. 
Avounded  men  with  their  private   effects  and  f^l^  ambulance  ^^^^  g^^, 
matdriel  necessaiy  for  their  care  and  safety,  are  to  be  regarded  a„ns  of  sick 
as  neutral  and  covered  by  full  protection  in  consequence ;  but  and  wounded 
'equally  plainly  lay  down  the  rule  that  no  war  materials  of  -J^^iers 
•iny  kind  shall  have  part  in  the  neutrality.    All  that  will  be  vehicles, 
necessary  to  prevent  infringement  of  the  stipulations  when 
ambulance  vehicles  are  moving  over  ground  held  by  a,n  enemy,  ■ 
as  happened  in  Germany  in  1866,  will  be  to  leave  the  places 
provided  in.  the  wagons  for  the  arms  vacant.    The  military 
authorities  in  such  a  case  will  make  provision  elsewhere  for  the 
care  of  the  rifles  or  other  weapons  belonging  to  the  sick  men. 

Section  Y.—On  the  compaeative  Merits  of  Carts  and 
Wagons  as  Carriages  for  the  Transport  of  sick  and 
WOUNDED  Soldiers,  and  on  the  several  Modes  adopted 

FOR  DRIVING  SUCH  YeHICLES. 

Wheeled  ambulance  vehicles  are  met  with  of  two  forms,  and 
these  are  most  conspicuously  indicated  by  the  number  of  their 
wheels,  viz.,  vehicles  with  two  wheels  and  vehicles  with  four 
wheels'  The  former  are  called  carts,  the  latter,  which  are  in 
their  nature  only  double  carts,  are  called  wagons.  The  carts 
are  usually  built  for  draught  by  one  horse,  the  wagons  by  two 
or  four  horses  according  to  the  size  and  kind  of  vehicle.  Provi- 
sion, however,  is  usually  made  in  both  forms  of  vehicle  for  sup- 
plementing the  regular  amount  of  draught  by  additional  horse 
power  in  case  of  necessity. 

It  has  frequently  been  a  matter  of  discussion  which  of  these  Merits  of  carts 
two  forms  is  the  most  convenient  and  the  most  economical  for  ^^^J^y^ 
the  transport  of  sick  and  wounded  under  the  circumstances  gstiSatedT 
of  campaigning  ;  just  as  in  civil  life  the  like  question  has  been 
often  discussed  in  respect  to  single-horse  carts  and  four-horse 
wagons  for  the  general  traffic  and  farming  operations  of  the 
country.  I  will  mention  the  principal  reasons  which  have  been 
advanced  against,  as  well  as  in  favour  of,  the  use  of  each  kind  of 
conveyance,  so  that  they  may  be  mutually  compared  side  by  side 
with  each  other.  Of  course,  in  considering  the  subject  of  the 
best  forms  for  such  conveyances,  the  circumstances  of  campaign- 
ing, of  the  soldiers  who  are  to  act  as  drivers  or  conductors,  the 
necessity  for  carrying  the  carriages  themselves  on  board  ship, 
and  other  such  matters  incidental  to  the  field  service  on  which 
British  troops  are  liable  to  be  employed,  and  to  which  I  have 
before  adverted,  must  not  be  forgotten.  The  subject  has  gene- 
rally been  discussed  with  reference  to  single-horse  carts,  and  to 
such  four-horse  wagons  as  were  used  in  the  Peninsular  and 
Crimean  campaigns.  The  arguments  urged  against  the  use  of 
the  latter,  can  only  fairly  be  applied  to  wagons  designed  for 
draught  by  two  horses  when  their  weight,  or  the  nature  of  the 
country,  causes  their  power  to  be  insufficient  and  renders  the  addi- 
tion of  two  other  horses  necessary  to  make  up  for  the  deficiency. 
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This  addition  will  be  a  matter  of  frequent  necessity  when  the 
animals  used  with  the  wagons  are  inferior  in  size  and  sti  ength 
to  the  English  horses  whose  power  of  draught  has  been  calculated 
upon  in  their  construction.  Four  horses  are  appropriated  to  the 
present  regulation  wagon  of  the  British  service  as  its  regular  equip- 
ment for  the  field.  .  {See  description  of  this  vehicle,  page  419.) 

Arguments  in  favour  of  the  use  of  wagons  for  ambulance 
purposes. —  1.  Wagons  are  safer  under  all  circumstances.  A 
wagon  cannot  be  upset  so  easily  as  a  two-wheeled  vehicle,  owing 
to  the  fact  of  its  resting  securely  upon  firm  supports  at  both 
ends,  instead  of  only  being  balanced  upon  a  central  support.  One 
of  the  horses  may  stumble  and  fall  without  risk  of  injury  to  the 
occupants  of  a  wagon. 

2.  The  motion  of  a  wagon  is  less  irksome  and  fatiguing  to  a 
patient  than  the  motion  of  a  cart. 

3.  The  rolling  of  one  or  even,  of  two  wheels  of  a  wagon  can 
be  stopped  without  difficulty  by  various  mechanical  contrivances, 
and  the  progression  of  the  wbole  conveyance  be  greatly  checked 
at  any  moment  by  the  friction  which  follows  between  each 
locked  wheel  and  the  ground.  The  risk  of  accidents  to  the 
patients  inside  when  they  have  to  be  carried  down  hilly  roads 
with  a  steep  descent  can  be  thus  materially  lessened  as  compared 
with  the  risk  they  are  subjected  to  when  carts  are  employed. 

4.  Wagons  render  a  less  number  of  vehicles  necessary  in  a 
campaign. 

5.  The  cost  of  the  equipment  is  less  in  providing  a  given 
number  of  wagons  than  the  cost  would  be  of  providing  a  corre- 
sponding amount  of  accommodation  for  patients  in  two-wheeled 
carts. 

6.  A  less  number  of  drivers  is  necessary.  An  increase  in  the 
number  of  non-combatants  with  an  army  is  alwaj^^s  an  evil  when 
it  can  possibly  be  avoided,  not  merely  on  account  of  the  expense 
entailed  by  the  entertainment  of  the  men  themselves,  but  also 
on  account  of  the  additional  provision  of  rations,  tentage,  and 
other  incumbrances,  and  this  evil  is  lessened  proportionably  with 
the  lessening  of  the  number  of  drivers. 

Objections  to  the  use  of  wagons  for  ambulance  purposes. — 
1.  Wagons,  as  they  have  been  usually  built,  and  as  is  stated  to 
be  necessary  to  make  them  substantial  and  strong  enough  for 
their  size,  the  weight  they  carry,  and  the  usage  they  will  be 
subjected  to,  are  botli  cumbrous  and  heavy.  When  a  wagon 
has  broken  down  in  a  narrow  pass,  at  the  foot  of  a  declivity,  or 
on  a  bridge,  it  has  proved  itself  to  be  a  sufficient  impediment  to 
stop  the  progress  of  a  whole  force  for  a  considerable  time. 

2.  It  requires  time  and  practice  to  get  a  team  of  four  hoi*ses  to 
work  well  together ;  and,  even  when  they  have  been  well  prac- 
tised together,  it  is  almost  impossible  to  maintain  with  them  a 
continued  equality  of  exertion.  One  horse  will  pull  hard,  while 
another  shirks  his  work  as  he  finds  opportunity ;  and  thus  cal- 
culations of  power  of  draught,  based  on  the  multiplication  of  the 
p.ower  of  draught  of  a  single  horse,  become  falsified  in  practice. 
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3  The  sudden  occurrence  of  can  injury  or  illness  to  one  liorse  Ciiap^V. 
of  a  team  paralyzes  the  usefulness  of  three  others     If  one  of  the  ^^^^^  .injury 
four  lail  in  health,  the  increased  exertion  exacted  Irom  the  other  ^  one  of  the 
three  has  a  tendency  to  knock  them  up  also.  team 

4  A  wagon  drawn  by  a  team  of  four  horses  has  either  two  Couducang  a 
di-ivers  mounted  or  a  driver  sitting  ou  a  box.    In  either  arrange- 

ment  the  art  of  driving  skilfully  can  only  be  attained  by  proper 
instruction  and  long  practice.  An  unskilful  driver,  especially  m 
bad  roads,  who  has  not  acquired  the  art,  not  merely  of  conduct- 
ing the  carriage,  but  also  of  connecting  the  efforts  of  the  animals 
so  that  they  may  all  pull  together  and  evenly  to  a  given  purpose, 
wiU  cause  each  horse  to  be  quickly  fatigued,  will  make  under 
any  circumstances  but  indifferent  progress,  and  will  not  unlikely 
disable  the  wagon  before  a  long  time  has  elapsed. 

5.  The  capacity  of  wagons  cannot  be  subdivided.    Though  ^^g^^y"; 
only  one  sick  or  wounded  man  may  require  to  be  carried,  the  divisible, 
transport  vehicle  designed  iox  the  carriage  of  eight  or  ten  men 
must  be  employed  for  the  purpose.    If  a  regiment  be  divided 
into  several  detachments,  the  means  of  transport  allotted  to  the 
regiment  cannot  be  divided  in  proportion. 

6  The  concentrated  weight  in  wagons  cuts  up  roads  more  than  Effect  of  ^ya-  - 
,  ,1        ?  n     1  gons  on  roads, 

lighter  conveyances,  though  the  latter  are  more  numerous. 

7.  If  a  wagon  be  built  to  be  drawn  by  only  two  horses,  one  Power  of 
in  shafts,  the  other  attached  to  a  swingletree  with  the  driver  ^Snfhorse  in 
postilion  fashion,  the  mounted  animal  is  caused  to  walk  m  a  wagons, 
kind  of  trot,  and  its  power  of  draught  is  considerably  interfered 
with. 

Arguments  in  favour  of  carts  for  ambulance  purposes. — 
1.  Carts,  from  their  less  bulk  and  comparative  lightness,  are  less  Durability  of 
likely  to  be  injured  or  to  break  down  on  service  than  wagons  ;  ^* 
they  are  therefore  more  durable,  and  consequently  in  the  end 
more  economical,  notwithstanding  that,  owing  to  the  greater 
number  required,  they  may  cost  more  at  first.    Should  such  an  Advantages  re- 
accident  occur  as  a  breakdown,  or  should  it  be  overset,  a  cart  can  the  \°|iitness  of 
be  righted  or  removed  out  of  the  way  of  a  column  in  a  few  carts, 
minutes  by  three  or  four  soldiers.    Their  lightness  also  makes  > 
them  more  manageable  in  other  ways.    They  can  pass  over  bye- 
roads  which  would  not  be  practicable  for  large  wagons.  They 
are  moved  with  greater  speed  than  wagons.    They  go  up-hill 
more  easily,  and  with  less  distress  to  the  animals  drawing  them. 
The  eflforts  of  a  few  men  can  help  the  passage  of  a  cart  through  a 
temporary  difficulty,  over  an  obstruction,  up  the  slope  of  a  ravine, 
and  such  like  impediments,  when  they  would  be  fruitless  on  a 
heavy  wagon. 

2.  When  a  cart  drawn  by  one  horse  is  used,  the  horse  should  f  ^^^''i^^.^^f 
be  led.    Any  steady  soldier  can  be  taught  in  one  or  two  lessons  ^art  easily 

to  manage  and  lead  the  horse  as  required.  learned. 

3.  It  is  an  advantage  for  the  horse  to  be  led  instead  of  being  Advantages  of " 
•driven.    The  expenditure  of  force  in  carrying  the  weight  of  a 

mounted  driver  is  thus  saved,  and  it  is  no  hardship  for  the  con- 
ductor to  walk  his  day's  march,  as  he  will  be  relieved  of  the 
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knapsack  and  appointments  which  the  infantry  soldier  has  to 
craiy  the  same  distance, 

4.  One  horse  acting  independently  will  exert  his  strength 
more  equally  in  drawing  his  load,  and  cannot  shirk  his  work 
without  making  his  faiJure  at  once  obvious  to  the  conductor. 

5.  If  the  animal  in  a  single-horse  cart  meets  with  an  injury 
that  disables  him  completely  from  work,  or  dies,  it  alone  is  dis- 
abled, and  its  own  proportion  of  transport  only  is  dela3^ed  ;  if  he 
is  only  sick  or  lame,  he  can  be  weighted  accordino-ly 

6.  In  case  of  necessity  one  conductor  can  take  charge  of  several 
carts,  by  each  horse  being  connected  by  a  guiding  strap,  or  rope, 
three  or  four  feet  in  length,  to  the  tail-board  of  the  cart  in 
front. 

7.  The  use  of  carts  obviates  the  inconvenience  attached  to 
wagons  of  not  being  able  to  subdivide  their  capacity.  A  certain 
number  of  carts  can  always  do  the  work  of  a  wagon,  at  the  same 
time  that  they  can  be  separated  to  do  the  work  required  by  a 
detachment,  or  meet  the  wants  of  one  or  two  sick  or  hurt  men, 
without  unnecessary  waste  of  labour. 

8.  It  constantly  happens,  where  one-horse  carts  are  employed, 
that  a  partiality  grows  with  acquaintance  between  the  animal 
and  its  attendant.  The  man's  inclination  then,  as  well  as  his 
duty,  leads  him  to  do  whatever  work  is  necessary  with  the  most 
ease  to  the  horse  intrusted  to  his  keeping,  to  look  carefully  after 
the  rations  allowed  for  him,  and  to  do  all  in  his  power  towards 
preserving  the  animal's  health  and  strength.  Besides,  the  man 
knows  that  the  condition  of  the  horse  will  be  a  test  of  the 
attention  he  has  given  to  it. 

9.  The  objection  to  carts  on  account  of  the  additional  number 
of  vehicles  and  drivers  required  when  they  are  used  is  more 
apparent  than  real,  for  if  it  be  true  that  single-horse  carts  are 
more  durable  in  campaigning  than  wagons,  then  a  proportionally 
less  total  amount  of  hospital  conveyance  for  a  campaign  may 
be  estimated  for  with  propriety  at  its  commencement. 

10.  It  is  stated  that  the  weight  which  can  be  conveniently 
conveyed  by  four  one-horse  carts  is  considerably  greater  than 
that  which  can  be  carried  by  a  wagon  drawn  by  four  horses. 
Mr.  McAdam,  the  grandson  of  the  inventor  of  the  modem  system 
of  road-making  in  England,  has  strongly  advocated  that  single- 
horse  carts  should  be  used  in  farming  operations  as  a  much  more 
convenient  and  economical  method  of  conveyance  than  the  wagons 
which  have  been  generally  used.*  One  of  his  reasons  is  that  four 
single-horse  loads  are  found  practically  to  exceed  the  load  con- 
veyed by  four  horses  in  a  team.  According  to  his  observations 
a  well  formed  English  cart-horse,  of  15^  hands  high,  in  good  con- 
dition, can  draw  25  cwt.  over  any  hard  road,  independent  of  the 
weight  of  the  cart,  which  should  not  exceed  seven  cwt. ;  so  that 


*  Mr.  McAdam's  views  on  this  subject  are  fully  explained  in  a  pamphlet  entitled 
"  Observations  on  single-horse  carts,"  printed  by  H.  E.  Carrington,  Bath,  1844. 
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four  such  loads  would  equal  five  tons  of  loading,  while  the  weight  Ciiap/V. 
usually  carried  by  a  four-horse  wagon  is  3  tons  15  cwt.  The  one 
wao-on  is  about  5  cwt.  lighter  than  the  four  single-horse  carts 
tooether;  consequently  while,  on  the  one  hand,  6  cwt.  in  the 
carriace  is  thus  saved,  on  the  other,  1  ton  5  cwt.  in  the  load  is  lost, 
or  a  clear  loss  of  1  ton  in  cartage  results  when  the  four-horse 
wagon  is  used. 

Objections  to  single-horse  carts. — These  have  been  already  instability  of 
referred  to  in  the  arguments  urged  in  favour  of  the  use  of  one-horse  carts, 
wagons. 

The  most  powerful  objection  is  that  two-wheeled  vehicles  are 
insecure  and  liable  to  be  upset  by  careless  driving,  by  accidental 
iiTegularities  of  ground,  by  horses  falling,  and  by  the  absence  of 
any*' mechanical  means  for  checking  undue  progression  of  the 
vehicle  when  its  rate  of  movement  becomes  accelerated  from 
o-oing  down  a  steep  road.  The  radical  source  of  the  risk  of 
accidents  arising  from  the  causes  just  named  is  the  instability 
which  necessarily  results  from  the  conveyance  being  poised  on  a 
single  axle  and  pair  of  wheels  instead  of  being  maintained  in 
position,  independently  of  the  animal  between  the  shafts,  as 
wagons  are,  by  supports  placed  both  in  front  and  behind  the 
body  of  the  vehicle. 

Another  objection  to  the  use  of  carts  for  ambulance  purposes  Motion  of  one- 
arises  from  the  intimate  and  rigid  connexion  between  the  shafts  carts, 
and  the  bodies  of  these  vehicles.  The  shafts  and  body  of  a  cart 
form  one  piece  as  it  were,  and,  as  a  consequence,  when  the  horse 
within  the  shafts  trots,  or  moves  in  any  pace  quicker  than  a  walk, 
the  body  of  the  cart  is  lifted  up  and  down  with  every  step  of 
the  animal.  Even  at  a  walking  pace,  the  movement,  although 
not  so  objectionable  as  when  the  horse  is  trotting,  is  still  gTcater 
than  the  movement  of  a  four-wheeled  vehicle,  owing  to  the 
different  manner  in  which  the  shafts  are  attached  to  the  bodies 
of  wagons  ;  not,  however,  so  much  so  as  of  itself  to  form  a 
sufficient  cause  of  rejection  for  hospital  use. 

The  remaining  objections  are,  firstly,  the  number  of  carts 
required,  and  consequently  the  greater  outlay  of  money  at 
starting  to  supply  the  wants  of  an  army ;  and  secondly,  the 
number  of  men  required  for  their  care  and  conduct  throughout 
the  campaign.  These  objections  have  been  considered  in  previous 
remarks. 

General  Conclusion. — It  will  be  observed  from  these  remarks 
that  the  most  serious  defect  of  the  two-wheeled  carts,  and  that 
which  has  chiefly  prevented  their  general  adoption,  has  been 
their  want  of  stability.    On  the  other  hand,  the  strongest  objec- 
tions made  to  the  four-wheeled  wagons  which  have  been  hitherto 
employed  in  the  field  have  been  based  on  the  impediments  arising 
from  their  cumbrous  size  and  weight,  and  the  number  of  horses 
required  to  act  in  combination  for  their  draught.    Want  of  sta-  instability  a 
bility,  or,  in  other  words,  liability  to  be  upset,  must  always  be  a  ^ital  objection 
fatal  objection  to  any  vehicle,  rnore  especially  to  one  which  is  vehicle, 
destined  to  carry  disabled  men  who  are  deprived  of  the  power 
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^^!^^  '  Ji-idmg  themselves  under  any  cirenmstances.  Were  it  not  for 
the  conviction  that  this  serious  defect  is  inseparably  connected 
with  carts,  a  conviction  deduced  from  experience,  tliere  can  be  little 
doubt  but  that  the  general  advantages  possessed  by  two- wheeled 
over  four-  wheeled  vehicles  in  campaigning  would  have  ensured 
their  adoption  for  purposes  of  auibulance  transport.  It  may  be  a 
question  how  much  faulty  construction,  especially  in  the  relation 
of  height  to  width,  has  been  the  cause  of  the  want  of  stability  com- 
plained of;  and  also  how  far  want  of  systematic  training  of  the 
drivers,  carelessness  or  neglect  of  common  precautions,  may  have 
led  to  the  accidents  on  account  of  which  the  use  of  two-wheeled 
vehicles  has  been  so  generally  condemned  for  sick-transport  pur- 
Training  of  poses.  But,  on  the  other  hand,  the  question  also  arises  how  far 
drivers.  regular  training  of  drivers,  and  care  and  prudence  in  conducting 

the  vehicles,  are  attainable  in  the  English  service :  and  whether 
the  absence  of  these  to  a  certain  extent  must  not  always  be 
provided  for  in  the  construction  of  carriages  with  which  such 
drivers  will  be  employed,  both  as  regards  their  form  and  massive- 
ness.  In  time  of  peace,  the  transport  establishment,  both  of 
vehicles  and  men,  will  always  be  certainly  reduced  to  the  lowest 
limits ;  on  war  breakiag  out,  this  nucleus  wiU  have  to  be  largely 
and  comparatively  suddenly  inci-eased,  and  at  the  very  time  that 
,  the  demand  for  military  labour  is  increased  in  all  other  directions. 

Under  these  circumstances  it  is  difficult  to  determine  how  a 
careful,  reliable,  and  well  disciplined  establishment  of  drivers  for 
service  in  the  field  can  be  obtained ;  for  men,  to  possess  these 
qualities,  must  have  a  thorough  knowledge  of  the  means  necessary 
for  preserving  the  health  and  strength  of  the  animals  and  of 
their  management,  as  well  as  of  the  construction  and  use  of  the 
vehicles  drawn  by  them,  and  must  also  have  a  certain  amount  of 
military  training.  If  such  men  could  be  obtained  there  can  be 
little  doubt  that  lighter  carriages  than  those  now  constructed 
might  be  entrusted  to  their  care,  without  additional  risk  of 
breakage ;  with  as  much  secui-ity  to  the  patients  carried  in  them 
as  is  attainable  by  larger  and  heavier  carriages ;  and  with  all 
the  advantages  which  have  already  been  enumerated  as  apper- 
taining to  lighter  vehicles  in  respect  to  facility  of  movement  and 
administrative  economy. 
Un-vneldiness  a  Unwieldiness  and  over- weight,  on  the  other  hand,  are  serious 
gr^e^objection  gyj^g  machine  the  very  nature  of  which  requires  that  it 

vehicles.  shall  be  easily  packed  away,  easily  handled,  easily  taken  on  board 
ship  and  out  again,  and  readily  moved  over  all  sorts  of  ground, 
under  every  difficulty  of  weather,  and  even  in  spite  of  obstruc- 
tions by  an  enemy,  with  a  certain  amount  of  celerity ;  or,  at 
least,  if  not  with  celerity,  with  such  a  regularity  of  pace  that 
there  shall  be  the  least  possible  risk  of  its  journey  being  inter- 
rupted, or  not  being  accomplished  in  the  time  calculated  upon. 
The  evils  of  over-weight  and  cumbersomeuess  of  ambulance 
vehicles,  the  impediments  such  vehicles  are  liable  to  meet  with  in 
their  progress,  the  accidents  they  are  liable  to  be  disabled  by  in 
campaigning,  are  sufficiently  made  manifest  in  the  accounts  of 
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the  failure  of  tlie  four-horse  spring  wagons  in  the  Peninsular  Qn^Y»v 
war,  and,  still  later,  their  failure  in  Bulgaria,  the  Crimea,  and,  in 
some  instances,  in  the  United  States. 

The  reo-ulation  ambulance  wagon  of  the  British  service  has  The  British 
been  contrived  with  a  view  to  obviate  the  leading  defects  ^^^jl^^^ce 
above  mentioned.  The  instability  arising  from  the  use  of  only 
two  wlieels  has  been  avoided  by  the  addition  of  two  other  wheels; 
at  the  same  time  the  capacity,  and  proportiouably  the  weight, 
have  been  reduced,  so  as  to  do  away  as  far  as  possible  with  the 
objections  arising  from  bulk  and  unwieldiness,  and  to  admit  of 
the  conveyance  being  drawn  under  ordinary  circumstances,  with 
fair  roads,  by  two  instead  of  by  four  horses. 

The  experience  in  the  United  States  during  the  late  Civil  war  United  States' 
has  tended  to  a  similar  kind  of  improved  conveyance.  The  heavy  ^^go^^- 
four-horse  wagons  as  well  as  the  light  single-horse  carts  employed 
at  the  commencement  of  the  war  gradually  fell  into  disuse,  and 
were  succeeded  by  four-wheeled  vehicles  of  a  lighter  description 
drawn  by  two  horses.  The  latter  was  the  form  of  wheeled 
carriage  for  sick-transport  purposes  generally  adopted  in  the' 
United  States  towards  the  conclusion  of  the  war. 

It  is  generally  admitted  that  the  regulation  ambulance  wagon  British  ambu- 
of  the  British  service  still  requires  improvement,  especially  as  J-gq^^^J^^ 
regards  liglitness  of  draught.  Allusion  has  already  been  made  provement. 
to  the  fact  that  the  degree  of  solidity  and  strength  derived  from 
massiveness  given  to  any  conveyance  must  be  influenced,  to  some 
extent,  by  considerations  of  the  character  and  ability  of  the 
drivers  to  whose  management  the  vehicles  are  to  be  intrusted ; 
and  no  doubt  the  massiveness  of  the  present  ambulance  wagon 
has  been  increased  from  this  consideiation  as  well  as  from  other 
causes.  When  the  knowledge,  dexterity,  and  discipline  of  con- 
ductors cannot  be  sufficiently  relied  upon,  unnecessarily  rough  and 
careless  usage  may  be  expected,  and  must  be  provided  against 
accordingly.  When  they  are  well  disciplined  and  thoroughly 
educated  in  their  duties,  the  construction  of  the  conveyance  may 
be  regulated  solely  by  a  calculation  of  the  weight  it  will  have  to 
carry,  and  the  services  it  will  have  to  perform.  It  remains  to  be 
seen  whether  the  superior  training  wliich  is  given  in  the  present 
day  to  the  men  who,  in  case  of  future  war,  will  have  the  conduct 
of  the  ambulance  vehicles  of  this  country  under  their  charge,  will 
allow  the  construction  of  sick-transport  carriages  in  respect  to 
solidity  to  be  solely  based  upon  these  latter  considerations,  and 
their  strength  and  weight  to  be  proportiouably  diminished.  The 
increased  facilities  of  communication  by  land  and  sea,  the  gi'eat 
development  of  machinery  and  manufacturing  power,  render  the 
restoration  of  losses  and  facilities  for  the  repair  of  injuries  to 
vehicles  greatly  more  easy  than  they  have  ever  been  ;  but  without 
full  confidence  that  a  thorough  knowledge  of  their  duties  and 
regular  habits  of  discipline  are  possessed  by  the  men  in  whose 
charge  these  articles  of  field  materiel  are  placed,  there  will 
always  be  hesitation  to  lessen  the  amount  of  solidity  which  has 
hitherto  been  considered  necessary  to  resist  the  shocks  to  which 
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such  conveyances  are  rendered  liable  from  careless  driving  in 
campaigning. 

Riding  and  driving  compared  with  driving  from  a  hox. — 
The  draft  h  orses  in  the  ambulance  wagons  of  the  British  ser- 
vice are  driven  postilion  fashion.  One  horse  is  harnessed  in 
shafts,  the  other,  the  near  or  riding  horse,  is  loose,  being  attached 
by  traces  to  a  swingletree.  The  shaft,  or  off-horse,  carries  the 
driver's  kit,  the  forage,  water-bottle,  &c. 

In  the  United  States,  and  in  some  countries  on  the  continent 
of  Europe,  such  vehicles  are  usually  driven  from  a  box.  It  Ls  a 
question  which  plan  offers  the  most  advantages.  There  are  some 
obvious  objections  to  the  system  of  riding  and  driving  employed 
in  the  British  service.  The  riding  horse  is  encumbered  by  the 
weight  of  its  rider,  and  its  power  of  draught  is  proportionally 
diminished.  Every  pound  added  to  the  weight  upon  a  horse 
tells  upon  its  powers  of  endurance,  as  is  well  illustrated  in 
weighting  horses  on  a  race-course.  But  it  is  not  merely  the 
weight  which  the  riding  horse  has  to  sustain  that  is  to  be  taken 
into  account  when  comparison  is  made  between  it  and  another 
horse  which  is  unfettered  by  a  rider.  We  must  also  remember 
that  the  natural  means  of  meeting  the  increased  demands  which 
are  made  on  certain  portions  of  the  animal's  physical  economy 
under  exertion  are  greatly  impeded  by  the  manner  in  which  the 
weight  is  applied.  The  effects  of  the  saddle  and  its  tightened 
girths,  with  the  addition  of  a  weight  of  a  hundred  and  fifty  pounds 
vipon  it,  though  not  perhaps  very  observable  at  an  ordinary  pace, 
tell  on  the  powers  of  respiration,  and  on  the  organs  of  circula- 
tion of  the  animal  all  the  time  it  is  drawing  its  load,  but  espe- 
cially on  prolonged  or  on  excessive  exertion  over  bad  roads,  or 
in  going  up  hill  ;  and  they  proportionably  shorten  the  time  during 
which  he  can  maintain  his  working  power.  His  work  fatigues  him 
more  all  the  time  it  is  being  done,  and,  when  done,  he  is  left  in  a 
less  favourable  state  for  quickly  recovering  from  his  fatigue.  The 
plan  of  riding  and  driving  is  also  more  fatiguing  to  the  driver 
than  driving  from  a  box.  In  posting,  the  post-boy  does  not 
return  as  a  postilion,  but  drives  back  from  the  box,  thus  easing 
both  himself  and  the  horse.  Another  disadvantage  is  that  incase 
of  necessity  it  is  not  easy  to  replace  the  military  drivers.  Civi- 
lians, as  a  rule,  cannot  ride  and  drive  ;  they  are  not  used  to  it ; 
and  in  the  absence  of  trained  drivers  from  any  cause  this  may 
cause  inconvenience. 

On  the  other  hand,  those  who  are  trained  to  ride  and  drive  state 
that  they  have  more  command  over  their  horses,  and  that  they 
can  bring  them  where  they  wish  more  easily  than  if  they  drove 
by  reins.  It  is  said  that  when  driving  from  a  box  has  been  tried 
in  the  service,  more  accidents  have  occurred  than  when  the  plan 
of  riding  and  driving  has  been  followed.  But  here  again  it  must 
be  taken  into  account  that  the  horses  and  drivers  with  whom  the 
experiment  of  driving  from  a  box  has  been  tried  in  militarj'' 
service  have  both  alike  been  previously  trained  and  used  to  the 
other  system. 
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In  considering  this  question,  partly  owing  perhaps  to  the     Chap.  V. 
influence  of  a  desire  for  uniformity  of  system  in  military  service, 
there  does  not  appear  to  have  been  drawn  sufficient  distinction  driving  essen- 
between  the  circumstances  connected  with  driving  an  ambulance  ti^i  for  mana- 
wagon,  and  those  of  driving  a  carriage  used  for  ordnance  trans-  r^.^^ef'^"'*''^^' 
port.    An  artillery  gun  on  service  is  liable  to  pass  over  ground  essential 
of  the  most  broken  and  irregular  kind,  and  therefore,  to  be  sub- 
jected to  conditions  under  which  driving  by  reins  with  safety 
from  an  elevated  position  would  be  impracticable.    The  most 
experienced  driver  could  scarcely  maintain  his  seat  on  a  box 
under  such  circumstances,  and  certainly  could  not  have  proper 
command  over  his  horses.     Accidents  would  be  of  constant 
occurrence.    But  when  riding  and  driving  under  similar  circum- 
stances, it  is  comparatively  easy  for  the  driver  to  maintain  his 
seat.    In  the  rapid  turning  and  manoeuvring  too  of  artillery, 
the  closeness  of  the  riders  and  drivers  to  their  horses  enables 
them  to  work  them  with  more  speed  and  precision  than  they 
could  do  if  they  were  further  away.    The  special  conditions  of 
artillery,  therefore,  cause  the  system  of  riding  and  driving  to  be 
more  effective  for  the  work  that  has  to  be  done,  to  be  safer  for  the 
drivers,  and  to  give  more  security  against  overtui'ns  and  other 
accidents. 

But  the  carriages  employed  in  transporting  sick  and  wounded,  Ambulance  ve- 
or  hospital  stores,  would  never  be  taken  over  such  ground  as  ^^'^'^^ 
that  above  alluded  to,  nor  are  they  required  to  be  manoeuvred  Condition"* 
as  ordnance  vehicles  are.  They  would  scarcely  ever  be  driven 
over  any  other  than  made  roads.  The  general  principle  is  that 
the  wagons  will  be  brought  up  and  remain  stationary  at  the 
nearest  convenient  spot  to  the  place  of  fighting  for  receiving  the 
wounded.  The  men  with  stretchers,  whether  hand  or  wheel 
stretchers,  and  the  mules  with  cacolets  and  litters,  can  follow  the 
troops^  down  ravines,  up  steep  slopes,  and  over  ploughed  fields 
with  impunity ;  they  are  designed  for  such  purposes ;  and  the 
wounded  will  be  brought  on  them  to  the  ambulance  wagons  to 
be  afterwards  carried  still  farther  to  the  rear.  Under  these 
circumstances  it  appears  that  it  would  be  a  wiser  plan  to  econo- 
mise the  strength  of  the  horses,  and  to  devote  it  entirely  to  the 
draught  of  the  loads  behind  them.  This  would  be  accomplished 
by  driving  from  a  box,  for  the  objectionable  expenditure  of  force, 
and  the  unfavourable  condition  for  making  exertion  in  which  a 
horse  is  placed  when  carrying  a  rider,  would  be  avoided.  More- 
over, it  has  been  suggested  that  if  the  driver  drove  from  a  box, 
he  would  be  made  more  sensible  of  the  amount  of  jolting  to 
which  the  vehicle  was  subjected  on  any  particular  occasion,  and 
consequently  would  be  induced  to  drive  more  cautiously  when 
necessary  for  the  sake  of  the  patients. 

But  to  drive  from  a  box  expertly  and  carefuUy  necessitates  Special  training 
special  training,  and  it  must  be  confessed  that,  under  present  for  driving  with 
circumstances,  there  would  be  no  little  difficulty  in  getting  men 
in  military  service  to  be  so  trained.    The  system  of  riding  and 
00^?.  service  has  become  so  firmly  established  that,  as 
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in  introducing  any  other  novelty,  there  would  first  be  the  labour 
to  be  got  over  of  getting  out  of  the  system  which  this  new  plan 
was  intended  to  replace.  If  the  difficulty  of  training  and  fitting 
men  for  the  duty  could  be  overcome,  there  can  scarcely  be  a 
doubt  that  it  would  be  advantageous  to  introduce  tlie  system  of 
driving  from  a  box,  so  far  as  ambulance  conveyances  are  con- 
cerned, on  account  of  the  many  economical  advantages  it  presents, 
as  compared  with  the  system  of  riding  and  driving. 

The  use  of  poles  compared  with  that  of  shafts  for  ambu- 
lance wagons. — The  same  reasons  that  make  the  plan  of  driving 
from  a  box  more  suitable  than  the  present  plan  of  driving 
employed  with  the  regulation  ambulance  wagons,  also  lead  to 
the  conclusion  that  the  use  of  a  pole  would  be  more  advan- 
tageous than  the  use  of  shafts.  Under  the  present  system,  so 
far  as  the  draught  is  concerned,  the  labour  is  very  unevenly 
divided  between  the  two  horses.  The  horse  in  the  shafts,  or  off- 
horse,  has  the  weight  of  the  wagon  chiefly  thrown  upon  it.  In 
taking  the  wagon  over  an  obstruction  it  is  the  ofi'-horse  which 
lifts  the  wagon  ;  in  going  down-hill  the  weight  of  the  wagon  falls 
on  the  same  horse ;  in  backing  the  same  thing  happens.  With  a 
pole  this  labour  would  be  equally  divided  between  the  two  horses. 

The  pole  system  has  other  advantages  over  that  of  shafts.  If 
a  horse  fall  he  is  more  easily  got  up  again  with  the  former  than 
when  he  is  in  shafts,  and,  in  case  of  breakage,  a  pole  is  more  easily 
repaired  than  shafts.  It  has  been  also  stated  that  spare  poles 
are  more  easily  carried  than  spare  shafts. 

For  these  reasons,  although  the  shaft  system  may  be  necessary 
for  the  rapid  manoeuvres  and  other  circumstances  of  artiUery,  the 
pole  seems  to  be  the  best  suited  for  the  circumstances  of  ambu- 
lance vehicles. 

The  international  committee  of  delegates  from  the  societies  for 
aid  to  wounded  in  time  of  war,  in  arranging  the  terms  on  which 
their  prize  was  ofifered  for  the  best  two-horse  ambulance  vehicle 
at  the  Universal  Exhibition  of  Paris  in  July  1867,  specified, 
among  other  points,  that  the  carriage  was  not  to  be  built  for  being 
driven  by  a  coachman.  It  was  to  be  conducted  by  a  postilion, 
and  the  reason  given  for  this  arrangement  was  to  prevent  a  coach- 
man taking  a  place  which  might  be  occupied  by  a  sick  man. 

But  if  it  be  admitted  that  the  advantages  above  described  are 
gained  by  the  system  of  driving  from  a  box,  it  is  obvious  that 
they  are  too  important  to  be  sacrificed  to  an  object  which  can  be 
attained  as  well  by  other  means  without  such  a  sacrifice.  When 
once  the  number  of  patients  to  be  carried  has  been  determined, 
a  place  can  be  provided  for  a  driver  without  trenching  upon  their 
allotted  accommodation.  The  same  argument  might  be  employed 
for  driving  all  passenger  carriages,  including  those  in  civil  life  in 
which  each  seat  represents  a  money  value,  postilion  fashion.  The 
proper  place  for  the  coachman  s  seat,  with  due  regard  to  the 
requirements  of  the  fixed  number  of  patients  to  be  carried 
upon  an  ambulance  vehicle,  is  a  question  of  construction  that  the 
carriage  builder  will  probably  solve  without  much  difiiculty. 
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Remarks  on  the  Ambulance  Carts  and  Wagons  selected  for     Chap.  V. 

Description. 

A  description  of  particular  conveyances,  both  two-wheeled 
and  four-wheeled,  will  now  follow.  The  patterns  about  to  be 
described  have  been  selected  for  one  or  other  of  the  following 
reasons,  or  for  several  of  them  combined  : — Either  the  car- 
riage is  noteworthy  from  historical  associations ;  or  it  possesses 
some  characteristic  features  of  construction  which  have  been 
supposed  to  fit  it  particularly  for  use  in  the  field ;  or  some  alleged 
special  advantages  as  regards  the  wounded  intended  to  be  car- 
ried by  it ;  or  it  afibrds  an  example  of  some  design  which 
experience  has  proved  to  be  defective,  so  that  a  notice  of  it  is 
calculated  to  be  useful  as  a  means  of  preventing  wasteful  repe- 
tition of  an  unserviceable  contrivance  ;  or  it  is  the  kind  of  vehicle 
authorized  for  use  in  the  British  army  or  in  the  service  of  some 
foreign  country. 

The  subjoined  classification  offers  a  convenient  arrangement  ClassifiGation 
for  describing  the  various  forms  of  conveyances  above  referred  of  sick-trans- 
to,  and  is  therefore  adopted  in  the  pages  which  follow : —  ^T*on?^ 

(A.)  Two-wheeled  conveyances  constructed  solely  for  the  car- 
riaore  of  sick  and  wounded. 

(Aa.)  Two-wheeled  conveyances  combining  particular  adapta- 
tions to  fit  them  both  for  the  carriage  of  sick  and  for 
transport  of  stores. 

(B.)  Four-wheeled  conveyances  constructed  solely  for  the  car- 
riage of  sick  and  wounded. 

(Bb.)  Four-wheeled  conveyances  combining  particular  adapta- 
tions to  fit  them  both  for  the  carriage  of  sick  and  for 
transport  of  stores. 

Section  VI.— Two-wheeled  Conveyances,  or  Sick-Transport 

Carts. 

The  following  is  a  list  of  the  two-wheeled  ambulance  vehicles 
which  will  be  noticed  in  this  section  : — 

(A.)  Two-wheeled  Conveyances  constructed  solely  for 
the  Carriage  of  Sick  and  Wounded. 

French  -       -    1.  Larrey's  voiture  d'ambulance  volante  a  deux 

roues  (fljang  ambulance  cart). 
„     -       -    2.  La  voiture  Macou. 
English        -    3.  Guthrie's  hospital  conveyance  carts. 
„  -    4.  Tufuell's  military  field  cart. 

„  -    5.  Royal  _  Carriage    Department  ambulance 

jaunting  car. 
„  -    6.  Colonel  Clerk's  hospital  cart. 

McAdam's  sick-transport  carts— 
„  -    7.      No.  1.  For  two  patients  in  a  recumbent 

position. 

»  -    8.     No.  2.  For  two   patients  with  fractured 

thighs. 

Y  2 
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34!0  Larrey's  Sick-Transport  Cart. 

English  -  9.  No.  3.  For  four  patients  in  a  sitting  posture. 
United  States  10.  Coolidge  sick-transport  cart. 

„  11.  Another  United  States'  sick-transport  cart. 

Italian  -       -  12.  Voitui'e  d'ambulance  suspendue  du  Dr.  Can- 

toni,  or  equilihrium  ambulance  cart. 
East  Indies  -  13.  Common  Indian  cart,  or  bandy. 

-  14.  Indian  hackery. 

-  15.  Indian  hospital  cart. 

-  16.  Inspector-General  Macpherson's  hospital  cart. 


(Aa.)  Two-wheeled  Conveyances   combining  pakticular 

ADAPTATIONS  TO  FIT    THEM   BOTH    FOR  THE  CARRIAGE 
OF  SICK  AND  FOR  TRANSPORT  OF  STORES. 

English        -    1.  Cherry's  field  cart  for  commissariat  or  hospital 

service. 

„  -    2.  Mr.  Butcher's  field  cart  for  commissariat,  am- 

munition, and  sick-transport  service. 
„  -    3.  Maltese  cart,  with  folding  htters. 

Description  of  particular  Carts. 

Sick-transport  carts  of  the  first  category. — The  ambulance 
carts  named  in  the  foregoing  list  will  now  be  separately  de- 
scribed ;  those  included  under  (A.),  viz.,  "  two- wheeled  convey- 
"  ances  constructed  solely  for  the  carriage  of  sick  and  wounded," 
being  first  noticed. 

Vehicles  of  1.  Larrey's  voiture  d'ambulance  volante  d  deux  roues  {flying 
bXncevohnte  cart).* — I  have  already  described  in  the  chapter  on 

^       '  the  history  of  the  modern  system  of  ambulance  transport  the  im- 
portant innovation  made  by  Baron  Larrey  in  the  medical  service 
of  armies  by  the  introduction  of  his  flying  field  hospitals  (ambu- 
lances volantes)  in  the  year  1797.    The  ambulance  volante 
included  not  only  the  means  of  keeping  up  the  materials  neces- 
sary for  the  surgical  treatment  of  the  wounded  with  the  troops  . 
in  advance,  but  also  the  means  of  carrying  away  the  wounded 
fi-om  the  field  of  action  after  their  wounds  had  been  dressed. 
This  latter  service  was  accomplished  by  means  of  two  sets  of 
vehicles,  one  being  two-wheeled  carts  for  two  patients  lying  at 
full  length,  of  very  simple  construction,  which,  while  solid,  yet 
according  to  Baron  Larrey's  description,  were  very  light,  and 
capable  of  rapid  movement.    They  were  designed  for  draught  by 
two  horses.    The  other  set  was  four-wheeled,  for  four  patients 
recumbent,  and  designed  for  draught  by  four  horses.    The  two- 
wheeled  vehicles  were  suitable  for  flat  countries  ;  the  four-wheeled 
were  designed  for  use  in  mountainous  countries.    These  vehicles : 
were  maintained  in  use  until  the  year  1811.    The  following: 
description  refers  to  the  former  kind. 


*  Model  No,  1301  iu  the  Mus.  of  Mil.  Surg,  at  Netley. 


Larrey's  Sick-Tvansyort  Cart. 
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The  body  of  each  cart  had  the  form  of  an  elongated  cube,     Chap.  V. 

rounded  at  the  upper  part,    BotJi  the  front  and  back  were  fitted   

with  foldino-  doors  which  met  in  the  middle  on  being  closed.  Construction  of 

On  being  op'ened,  these  doors  admitted  of  being  thrown  back  far  ^^l^^^^^^^^ 

enough  to  leave  the  whole  of  the  space  between  the  sides  clear 

of  any  obstruction.    The  greatest  facility  was  thus  afforded  of 

getting  patients  in  and  out  of  the  carriage  ;  for  their  ingress  and 

egress  could  not  only  be  effected  at  the  laack  of  the  cart,  but 

could  also  be  materially  facilitated  by  assistance  from  the  front. 

Each  side  was  pierced  by  round  openings  for  air  and  light,  with 

sliding  shutters  inside  ;  there  appear  also  to  have  been  spaces 

for  the  admission  of  air  at  the  two  ends,  between  the  folding 

doors  and  the  covering  of  the  roof    The  floor  of  the  interior  of 

the  cart  was  formed  by  two  moveable  frames,  each  furnished 

with  a  horsehair  mattress  and  pillow  covered  with  leather. 

These  frames  were  caused  to  slide  easily  upon  the  two  lower 

side-beams  and  a  central  partition  within  the  cart  by  means  of 

little  iron  castors.   Each  frame  was  also  furnished  with  four  iron 

handles  fixed  in  the  wood  of  its  sides  ;  these  were  for  the  purpose 

of  receiving  straps,  or  the  belts  of  the  soldiers,  to  assist  in  carrying 

a  wounded  man  upon  the  frame  in  the  same  way  as  upon  a 

stretcher.    The  sides  of  the  interior  of  the  cart  were  padded  for 

a  foot  in  height  from  the  floor ;  there  were  also  several  pockets 

for  carrying  bottles  or  other  articles  necessary  for  the  sick.  Each 

cart  was  drawn  by  two  horses  ;  one  in  shafts,  tlie  other  attached 

to  a  swingle-tree  ;  the  di'iver  sat  on  the  latter. 

These  vehicles  were  not  carried  upon  springs,  but  were  sus- 
pended from  springs  by  straps  at  the  four  corners,  as  shown  in 
the  sketch.  Excessive  movement,  upward  or  lateral,  was  re- 
strained by  straps  and  chains  connected  with  the  framework  to 
which  the  springs  were  fixed. 

The  illustrations  which  follow  of  Larrey's  flying  ambulance 
cart  are  copied  from  sketches  in  the  memoirs  of  the  eminent 
military  surgeon  by  whom  the  vehicle  was  invented. 


Fig.  CXHL — Side  elevation  of  Larrey's  "  voiture  d'ambulance  volante  a  deux  roues," 

or  flying  ambulance  cart, 


342 


The  Macon  Sick-Tra7ifipo7't  CaH. 


8 


9« 


1          II       II        '  1 

Ol  1 

Construction  of 
the  Macou  cart. 


Fig.  CXIV.— End  yiew       Fig.  CXV. — Interior  of  Larrey's  flying        Fig.  CXVI. — End  view  (bw 
(front)  of  Larrey's  flying  ambulance  cart.  of  Larrey's  flying  am 

ambulance  cart.  lance  cart. 

2.  La  voiture  Macou. —This  two-wheeled  vehicle  was  exhi- 
bited by  the  French  Government  in  the  Park  of  the  Universal 
Exhibition  at  Paris  in  1867.  It  has  not  yet  been  introduced 
into  the  general  service  of  the  French  army,  but  it  has  been  em- 
ployed in  Algeria  and  in  Mexico.  It  was  not  used  in  the  Crimea, 
nor  in  the  Italian  campaign  of  1859.  Although  not  forming 
part  of  the  regular  train  equipment,  however,  of  the  French 
army,  it  was  found  so  serviceable  in  Mexico,  as  it  had  been  pre- 
viously in  Algeria,  owing  to  its  lightness,  ready  mobility,  sim- 
plicity of  construction,  cheapness,  and  other  advantageous 
qualities,  that,  according  to  information  given  me  at  the  time  of 
my  visit  to  Paris  in  1867,  the  Intendance  Department  have  been 
engaged  in  trying  to  make  further  improvements  in  it,  with  a 
view  to  its  introduction  for  general  use  in  the  French  military 
service. 

The  Macou  carriage  is  so  called  from  the  name  of  its  inventor. 
It  has  been  designed  for  carrying  two  wounded  men  lying  re- 
cumbent upon  two  stretchers,  together  with  the  driver  on  a  seat 
in  front.  It  is  drawn  by  one  mule.  The  stretchers  are  of 
peculiar  construction,  and  are  described  elsewhere  (see  page  157). 
If  necessary  they  can  be  taken  out  altogether  and  placed  on  the 
roof  of  the  vehicle.  "When  thus  removed  and  placed  outside,  the 
cart  is  empty,  and  can  then  carry  from  three  to  four  hundred 
kils.  of  materials,  but  there  are  no  special  adaptations  to  fit  it 
for  the  carriage  of  stores.  The  cart  is  of  the  tray  kind.  The 
sides  are  formed  for  a  limited  distance  of  wood  ;  the  remainder, 
up  to  the  roof,  of  canvas.  The  same  material  closes  the  back  of ' 
the  vehicle  above  the  tailboard.  The  roof  is  solid,  being  formed 
of  wood,  is  covered  above  by  canvas  painted  white,  and  is  sup- 
ported on  four  light  iron  uprights  springing  from  each  side  of 
the  body  and  continued  under  the  roof  of  the  vehicle.  The 
wooden  part  of  the  sides  is  not  of  the  same  depth  throughout ; 
it  is  lower  in  front,  a,nd  is  heightened  behind  in  the  part  which 
corresponds  with  the  raised  heads  of  the  stretchers  in  the  interior. 
The  floor  of  the  cart  behind  is  sunk,  so  as  to  form  a  well  for  the 
reception  of  certain  articles ;  this  well  also  corresponds  in  position 
-vyith  the  raised  parts  of  the  two  stretchers.  When  the  tail- 
board is  lowered  the  knapsacks  of  the  patients  lying  on  the 
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stretchers  can  be  readily  placed  beneath  the  raised  stretcher-     Chap.  V. 

heads  into  the  well  just  described.    Under  the  floor  in  front  are   

placed  on  one  side,  a  water  barrel ;  and  on  the  other  a  box  for 
surgical  materials.  The  seat  for  the  driver  is  m  front,  and 
simply  consists  of  a  semicircular  board  with  an  iron  rail ;  it  is 
supported  on  three  iron  legs,  one  on  each  side  fixed  to  the  front 
board  of  the  cart,  the  third  in  the  centre  behind  fixed  to  the 
piece  of  wood  that  divides  the  two  stretchers.  The  seat  is  thus 
within  the  body  of  the  vehicle.  An  inclined  footboard  for  the 
driver  is  placed  across  the  shafts. 

The  following  are  the  dimensions  of  the  body  of  the  cart:— 
Length  from  front  to  back  6  feet  4  inches,  outside  measurement ; 
depth  of  wooden  side  at  the  back  1  foot  1  inch;  ditto  in  front 
about  11  inches  ;  width  3  feet  9  inches  ;  height  from  floor  to 
roof  about  5  feet  10  inches;  depth  of  well  at  back  of  cart  7 
inches  ;  width  at  top  about  17  inches  ;  height  from  ground  to 
floor  about  4  feet.  The  weight  of  the  pattern  at  the  Exhibition 
was  officially  stated  to  be  295  kils.,  and  its  cost  price  300 
or  121. 

The  wheels  are  high,  about  4  feet  10  inches  in  diameter.    The  The  springs  of 
springs  are  modified  elliptic  springs,  and  are  applied  to  the  t^^^Maco^^^^- 
vehicle  in  a  somewhat  pecuKar  maimer.    One  end  of  the  spring 
is  fixed  to  the  under  surface  of  the  shaft,  which  is  prolonged  on 
each  side  to  the  back  of  the  cart.    The  point  of  fixation  is  just 
behind  the  line  of  position  of  the  axle.    The  spring  proceeds 
backwards  and  forms  a  joint  vsdth  an  under  portion,  similar  to 
the  joint  of  an  ordinary  double  elliptic  spring.    The  under 
portion  of  the  spring  convexing  downwards  then  passes  through 
an  opening  in  the  axle  where  it  is  firmly  fiLxed.    Curving  for- 
wards and  rising  upwards  the  spring  terminates  by  passing 
through  a  square  staple  fixed  underneath  the  shaft  in  advance  of 
the  position  of  the  axle.    This  end  of  the  spring  is  not  fixed,  but 
plays  freely  in  the  staple  just  mentioned,  pressing  against  the 
under  surface  of  the  shaft,  which  is  protected  from  the  effects  of 
friction  by  the  upper  portion  of  the  iron  staple.    The  efi*ects  of 
pressure  upon  this  spring  when  a  weight  is  placed  in  the  body 
of  the  cart  are  at  the  back  of  the  spring  to  bring  the  upper  and 
lower  arcs  nearer  together  by  the  action  of  the  joint ;  the  fore 
part  of  the  spring  at  the  same  time  moving  forwards  under  the 
shaft  within  the  staple,  by  the  sides  of  which  all  lateral  movement 
of  the  end  of  the  spring  is  restrained.    These  springs  are  said  Trials  of  the 
to  have  made  the  motion  of  these  vehicles  as  easy  over  the  bad  M^^cou  cart, 
roads  in  Algeria  as  that  of  an  ordinary  carriage  over  good  roads. 
But  on  trial  in  the  Exhibition  grounds  at  Paris  a  very  different 
conclusion  with  regard  to  them  was  come  to  by  the  Committee 
who  made  the  examination.    The  motion  was  there  found  to  be 
so  great  and  accompanied  with  so  much  shaking  of  the  body  of 
the  cart  as  to  cause  the  Committee  to  condemn  them  for  ambu- 
lance purposes.    It  is  only  right  to  add,  however,  that  the  trials 
were  made  very  hastily,  and  were  conducted  with  a  preconceived 
opinion  of  the  unfitness  of  any  two-wheeled  vehicle  for  carrying 
sick  or  wounded  persons. 
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Guthrie's  hosintal  conveyance  carfe.— The  carts  known  under 
this  name  were  built  according  to  the  directions  of  Mr.  Guthrie, 
the  autlior  of  the  celebrated  commentaries  on  the  surgery  of  the 
Peninsular  war.  The  practical  experience  of  this  eminent  sur- 
geon gained  during  long  service  in  the  field  gave  great  weiglit 
to  his  suggestions  on  the  form  of  transport  to  be  despatched  with 
the  army  proceeding  to  Turkey.  Accordingly,  twenty  carts,  ten 
built  for  patients  sitting  only,  and  ten  for  both  recumbent  and 
sitting  patients,  were  built  at  Woolwich  on  Mr.  Guthrie's  plan, 
and  were  sent  out  with  the  brigade  of  hospital  conveyance,  tlie 
constitution  of  which  has  been  previously  described.*  A  descri))- 
tion  of  Mr.  Guthrie's  sick-transport  carts,  as  well  a,s  of  the 
hospital  store-wagons  and  their  contents  which  accompanied 
them,  was  published  in  the  form  of  a  pamphletf  about  the  time 
the  brigade  was  despatched  to  the  east,  and  the  following  account 
of  these  conveyances  is  extracted  from  that  source, 

"  Each  cart  is  drawn  by  two  horses,  one  in  shafts,  the  other 
affixed  by  an  outrigger— although,  when  loaded,  it  can  be  drawn 
by  one  horse  ;  and,  in  a  difficult  country,  a  third  and  fourth 
horse  can  be  attached  to  the  wheelers,  for  which  provision  is 
made.  The  cart  weighs  10^  cwt.,  the  stores  cwt.  The  carts 
can,  if  necessary,  keep  up  with  horse  artillery"  on  any  service  ; 
the  first  principle  of  military  medical  conveyance  being  that 
wherever  a  gun  can  go  a  spring  cart  should  be  able  to  follow.^ 
The  cost  of  a  cart  is  computed  at  the  arsenal  at  Woolwich  to 
be  m. 

"  The  hospital  conveyance  cart  runs  on.  two  wheels  corres- 
ponding with  those  of  the  artillery.  It  is  covered  with  white 
painted  canvas,  has  curtains  of  the  same  material  all  round,  and 
an  apron  attached  to  the  footboard  before  and  behind.  Each 
cart  carries  under  the  seat  in  front  a  small  chest  of  utensils,  two 
sets  of  iron  splints  in  boxes,  a  small  box  of  surgical  stores,  §  with 
a  strap  attached  for  the  convenience  of  carriage,  a  lantern  for 
oil,  pickets  and  ropes  for  the  horses,  a  pickaxe,  spade,  saw  in  a 
case,  ten  stretchers  with  appropriate  slings,  two  empty  ten- 
gallon  casks  hung  underneath  for  water,  a  bag  containing  a 
hammer,  nails,  two  brass  cocks  for  the  water  casks,  and  four 
horse  shoes,  a  filter  made  of  gutta  percha  (Owen's  patent)  in  a 
wicker  case  and  sling,  capable  of  yielding  near  fifty  gallons  of 
clear  water  every  twenty-four  hours  when  in  use,  and  weighing 
eighteen  pounds,  a  funnel  and  a  pint  drinking  cup,  a  water 
bucket  for  the  horses,  and  a  small  camp-kettle  for  three  men. 
Two  spare  springs  and  a  spare  axle  are  carried  for  e\evy  three 
carts  in  the  store -wagon. 

"  Ten  of  these  carts  have  round  tops  or  covers,  ten  have  flat 
ones.    The  ten  round-topped  carts  have  seats  inside,  and  will 


*  See  page  3G. 
f  Op.  cit.,  p.  36  ante. 


j  The  correctness  of  tliis  principle  has  been  already  questioned  in  the  opening 
observations  on  this  class  of  conveyances. 

§  The  contents  of  the  box  of  medicines  and  surgical  sundries  attached  to  each  of 
the  carts,  as  well  as  of  the  box  of  utensils,  are  given  in  the  pamphlet  from  -which  this 
description  is  quoted. 
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cany  sixteen  persons;  the  ten  flat-topped  carts  carry  two 
stretchers  on  vulcanized  springs  and  rollers  on  the  floor  of  the 
cart,  and  nine  persons  before  and  behind,  in  all  eleven,  while  a 
twelfth  may  be  added  on  a  stretcher  slung  to  the  roof.  These 
carts  might  also  have  side  seats,  to  be  raised  if  necessary  when 
the  stretchers  on  the  floor  are  not  required.  On  drawing  out  two 
iron  supports  at  the  end  of  each  cart,  the  front  seat,  which  is 
moveable,  makes  a  table  when  placed  upon  them  for  operations 
or  other  purposes.  The  carts  are  lettered  "  hospital  conveyance 
carts,"  and  are  numbered  from  "  1  "  to  "  20." 

"  The  firelocks  and  knapsacks  of  the  wounded  soldiers  may  be 
carried  below  the  carts,  the  barrels  of  water  and  the  stores  being 
lefb  at  the  field  hospital.  The  barrels  are  provided  with  proper 
cocks  and  moveable  keys  to  prevent  waste,  and  should  be  placed 
under  the  charge  of  a  person  competent  to  superintend  the 
distribution  of  the  water.  When  the  carts  are  fully  employed 
carrying  sick  or  wounded  the  conductors  are  to  lead  the  horses. 
A  great  advantage  is  derived  from  the  construction  of  these 
carts,  that  whilst  they  will  carry  many  persons  with  little 
motion  at  an  ordinary  pace  they  will  also  convey  one  person 
without  inconvenience,  and  at  a  trot  or  gallop  the  movement 
can  be  borne  for  a  time  without  complaint,  unless  under  very 
disadvantageous  circumstances  of  broken  ground." 

These  twenty  carts  were  designed  for  two  divisions  of  the  army, 
one  cart  being  for  each  of  the  six  regiments  of  a  division,  and  to 


Fig.  CXVII.-— Guthrie's  flat-topped  Hospital  Conveyance  Cart.  For  carrying  two 
patients  lying  on  spring  stretchers  on  the  floor,  and  a  third,  if  requii'ed,  in  a 
stretcher  slung  from  the  roof,  with  room  also  for  nine  persons  sitting  on  seats  before 
and  behind.   The  second  horse  is  not  shown  in  the  drawing. 
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remain  with  it  under  all  circumstances.  The  remaining  four 
were  to  be  in  reserve,  the  whole  being  under  the  charge  and 
superintendence  of  the  principal  divisional  medical  officer. 

The  Guthrie  carts  were  used  in  Bulgaria,  but  were  reported 
to  be  a  failure,  and  their  use  was  soon  abandoned.  The  cause 
of  their  failui-e  will  be  best  shown  by  quoting  the  following 
remarks  concerning  them  by  a  medical  board  which  was  assem- 
bled in  camp  before  Sebastopol  iu  January  18G5,  pursuant  to 
instructions  from  the  Director-General  of  the  Army  Medical 
Department  in  London  for  the  purpose  of  reporting  generally  on 
the  qualities  of  the  sick- transport  conveyances  then  in  use  in  the 
Crimea.  This  board,  which  was  composed  of  the  principal 
medical  officer  in  the  field,  Inspector- General  Dr.  Hall,  and 
three  experienced  medical  officers  of  high  rank,  thus  reported: — 

"The  two-wheeled  carts  upset  so  frequently  when  tried  in 
Bulgaria  that  only  one  was  brought  to  the  Crimea  by  Captain 
Grant,  the  commandant  of  the  Ambulance  Corps,  and  that  has 
seldom  been  used  for  the  conveyance  of  sick  or  wounded.  It 
was  found  that  the  weight  of  the  two -wheeled  cart  was  apt  to 
throw  the  animal  in  the  shafts  down  on  descending  hills  ;  at 
least,  that  was  the  complaint  the  drivers  made.  Some  fault 
might,  perhaps,  attach  to  them,  as  few  of  them  are  skilful 
drivers  ;  but,  at  all  events,  the  accidents  were  so  numerous  that 
the  carts  were  seldom  employed  after  the  first  trial." 

There  can  be  no  doubt  the  suggestion  made  by  the  Board, 
that  the  accidents  which  these  carts  had  met  with  were  probably 
partly  due  to  the  fault  of  the  drivers,  was  founded  in  fact.  The 
pensioners  who  were  placed  in  charge  of  the  carts  at  the  time 
they  were  in  use  in  Bulgaria,  were  rendered  utterly  incompetent 
by  their  habits  of  drinking  for  the  duties  which  devolved  upon 
them.  The  inefficiency  of  these  men  has  been  previously  referred 
to.'^  It  appears  to  be  a  matter  of  regret  that  a  further  trial  was 
not  given  to  these  conveyances  after  a  corps  of  trained  and  dis- 
ciplined conductors  had  been  found,  for  the  question  as  to  the 
amount  of  failure  which  was  due  to  the  construction  of  the 
vehicles  themselves,  and  the  amount  due  to  the  carelessness  of 
the  men  who  had  charge  of  them,  was  thus  left  unsettled.  At 
the  same  time,  it  certainly  appears  as  if  too  much  had  been 
attempted  to  be  done  in  these  conveyances,  especially  as  regards 
the  number  of  patients  carried ;  moreover,  the  addition  of  the 
stretcher  slung  from  the  roof  must  have  interfered  with  the 
necessary  stability  of  the  conveyance  when  used  on  any  but 
moderately  level  ground. 

TvjfndVs  Military  Field  Cart. — This  cart  was  designed  by 
Professor  JoUifFe  Tufnell,  of  Dublin,  and  was  based  on  the  same 
principle  of  construction,  and  had  the  same  outward  appearance 
as  an  Irish  ^'  outside  car  "  or  "jaunting  car."  It  was,  however, 
of  larger  dimensions  than  the  cars  in  ordinary  use  in  Ireland.f 


*  See  Chap.  2.,  page  38.  t  Model  No.  1305,  in  the  Mil.  Surg.  Mus.  at  Netley. 
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The  "  well "  of  tlie  cart  was  divided  into  two  compartments,  an  Chat^V. 
upper  and  lower  compartment.  At  the  top  of  the  upper  com- 
partment a  stretcher  was  carried,  ready  to  accommodate  a 
wounded  person  in  a  recumbent  position.  This  stretcher  was 
easily  detached  from  its  supports,  and  on  being  lifted  out,  could 
either  be  carried  by  handles,  which  were  hmged  to  its  four 
corners,  or,  these  handles  being  depressed,  could  be  used  as  a  bed 
or  operating  table.  A  drawer,  extending  the  whole  length  of 
the  car,  occupied  the  bottom  of  the  lower  compartment  of  the 
well.  This  drawer  contained  an  assortment  of  medical  comforts, 
surgical  materials,  blankets,  and  other  articles.  A  space  existed 
between  the  drawer  and  the  stretcher  above,  and  here  were 
stored  iron  rods  which  could  be  used  as  standards  for  supporting 
a  waterproof  cloth  and  forming  a  cover  for  the  cart  in  case  of 
need.  This  cover  when  removed  from  the  car  was  capable  of 
being  set  up  in  a  field,  and  of  being  used  as  a  tent.  Another  tent 
complete,  of  the  bell  form,  was  carried  in  the  same  part  of  the 
car.  The  seats  on  each  side  of  the  well  afforded,  under  ordinary 
circumstances,  sitting  room  for  three  men  sitting,  but  the  end  .JXlrlfidd 
boards  of  the  seats  were  so  arranged  that  they  could  be  let  down  ^^^^^  ^  ^ 
to  any  desired  angle,  or  even  could  be  completely  lowered  so  as 
to  be  on  a  level  with  the  rest  of  the  seat.    By  this  arrangement 


Fig.  CXVIII.— General  view  of  Tufiiell's  Military  Field  Cart.  The  cart  has  been 
turned  up  so  as  to  show  the  stretcher  in  the  "  well,"  and  the  two  cushioned  side- 
seats,  at  one  glance.    The  two  foot-boards  are  seen  to  project  on  each  side. 
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rig.  CXIX.— Side-Yiew  of  Tufnell's  MiUtary  Field  Cart. 

they  could  each,  on  an  emergency,  accommodate  five  m.en  sitting, 
or  be  used  as  a  litter  with  a  sloping  head-rest,  for  receiving  a 
patient  in  the  recumbent  position.  In  this  last-named  case 
the  foot  boards  could  be  turned  up  and  strapped  by  the  side  of 
the  seats  or  litters,  so  as  to  secure  the  patients  from  risk  of 
falling  off  them.  The  car  could  thus  be  made  to  carry  three  men 
lying  down,  one  on  the  stretcher  in  the  middle,  and  one  on  the 
long  seat  on  each  side.  A  water-cask  with  stop  cock  and  two 
drinking  vessels  were  carried  under  the  driver's  foot-board. 
Springs  of  Mr.  Tufnell's  cart  was  designed  for  draught  by  two  horses. 

TufneU's  cart.  The  springs  were  of  the  kind  known  as  "  Corbett's  springs."^ 
These  springs  are  a  combination  of  the  C  and  elliptic  principle. 
The  two  C-springs  are  secured  on  each  side  of  the  elHptic  springs, 
and  the  efiect  of  the  combination  is  such  that,  if  only  a  light 
weight  be  placed  on  the  conveyance,  the  one  set  of  springs  only 
acts,  while,  if  the  weight  be  sufficiently  increased,  both  sets  are 
brought  into  action.    Mr.  Tufnell  has  stated  that  he  has  found 
these  springs  particularly  well  adapted  for  sick-transport  car- 
riages, as  they  unite  great  strength  with  very  great  ease  of 
motion,  either  with  a  light  or  lieavy  weight  superimposed. 
■\Voolwich  am-      Royal  Carriage  Department  ariibulance  jaunting-car. — The 
balance  jauut-  advantages  that  would  probably  attend  the  construction  of  a 
ing-car.  conveyance  on  the  same  principal  as  the  "jaunting-car  "  were 

pointed  out  by  the  Committee  of  Medical  Officers  in  the  Crimea, 
to  whose  proceedings  reference  was  recently  made  when  describing 
Mr,  Guthrie's  cart.f    Apparently  on  this  suggestion,  an  ambu- 


*  A  pattern  of  one  of  these  springs  is  in  the  Mus.  of  Mil.  Surg,  at  Netley. 

f  Vehicles  constructed  on  the  same  principles  as  the  Irish  jaunting-cars  have  heen 
recommended  for  the  carriage  of  sick  and  -wounded  in  campaigning  by  many  dis- 
tinguished Army  Medical  Officers;  among  others,  by  Dr.  Robert  Jackson  in'l8l2, 
and  by  Dr.  Millingen  in  his  "  Army  Medical  Officers'  Manual,"  published  in  1819. 
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lance  conveyance  was  constructed  in  the  Royal  Carriage  Depart-  Chap.  V. 
ment  at  Woolwich,  after  the  fashion  of  the  Irish  car.  It  was 
unprovided  with  many  of  the  appliances  and  adjuncts  which 
Professor  Tufnell's  conveyance  carried.  The  Woolwich  pattern 
was  fitted  with  india-rubber  springs  instead  of  steel  springs,  and 
differed  in  other  details  of  construction  from  the  Tufnell  cart. 
Its  weight  was  about  7  cwt.  This  car  when  completed  was 
examined  and  approved  by  the  Director-General  of  the  Army 
Medical  Department,  Dr.  A.  Smith.  Subsequently  a  supply  of 
them  were  made  in  the  Royal  Carriage  Deparment,  and  sent  out 
to  the  Crimea,  there  being  nearly  eighty  of  them  reported  to  be 
in  charge  of  the  Land  Transport  Corps  and  Ambulance  Corps 
together  in  October  1855. 

Defects  of  jaunting-cars  as  amhulance  vehicles. — Unfortunately  Sick-transport 
in  practice  these  jaunting-car  vehicles  were  found  to  have  the  jauntmg-cars 
same  fault  as  had  been  attributed  to  the  Guthrie  carts,  they  °° 
were  liable  to  be  upset.    This  liability  was  attributed  to  the 
lowness  of  the  wheels  and  to  the  narrowness  of  the  track  between 
them.    The  lowness  of  the  wheels  had  also  the  objection  of 
impeding  the  progress  of  the  carts  when  they  were  required  to 
pass  over  deep  soil.   They  were  also  reported  to  be  jolting  unless 
heavily  weighted. 

In  October  1855  a  medical  board  in  the  Crimea  reported  as 
follows  on  the  results  of  the  use  of  these  conveyances  at  the  seat 
of  war : — 

"  The  jaunting-cars  being  very  narrow  between  the  wheels  are 
"  consequently  unsafe,  and  are  reported  to  the  Board  to  be  very 
"  liable  to  be  upset.  The  cars,  with  a  fair  load,  appear  to  travel 
"  very  easy,  but  are  complained  of,  when  persons  are  carried 
"  singly,  as  being  rough  and  shaking."  Sir  John  Hall,  in 
forwarding  the  report  of  the  Board,  expressed  his  opinion  that 
cars  of  this  description  would  be  very  useful  on  the  hue  of  march 
in  carrying  men  who  were  compelled  to  fall  out  for  sickness  or* 
footsore,  as  they  could  easily  mount  and  dismount  from  it.  The 
same  fault,  however,  of  liability  to  be  upset  was  found  at  Alder- 
shot,  to  which  camp  one  of  the  Irish  cars  with  india-rubber 
springs  had  been  sent  for  trial.  The  principal  medical  officer 
Surgeon-Major  O'Flaherty,  reported  concerning  it  on  the  8th 
of  November  1855  :— "This  cart  is  not  a  good  one,  it  is  unsafe 
"  from  being  top-heavy.  The  breadth  of  the  body  is  too  great 
"  for  the  length  of  the  axle,  so  that  a  trifling  elevation  of  the 
"  wheel  is  apt  to  overturn  the  whole  machine."  Dr.  O'Flaherty 
considered,  however,  that  an  ambulance  cart  on  the  Irish  car 
principle  might  be  so  constructed  as  to  be  free  from  the  liabiUty 
to  be  upset,  and  that  such  a  conveyance  would  "  be  found  to 
"  be  the  easiest  and  best  description  of  one-horse  carriage  for 
"  removing  a  number  of  sick  or  wounded  men,  who,  although 
"  unable  to  walk,  could  sit  up." 

Dr.  Dartnell,  the  Principal  Medical  Officer  at  Chatham,  to 
which  station  one  of  these  conveyances  was  also  sent  for  trial  in 
the  year  1855,  reported  that  "  observation  led  him  to  conclude 
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"  it  to  be  well  suited  for  service  with  a  regiment  on  the  line  of 
"  march,  but  that  it  was  not  found  suitable  to  meet  the  wants  of 
"  a  garrison,  such  as  Chatham,  in  carrying  sick  and  wounded 
"  men  from  one  hospital  to  another,  or  from  the  railway  station 
"  to  the  hospital  or  barracks  of  the  garrison." 

Colonel  Clerk's  Hospital  Cart. — This  cart  for  several  years 
formed  part  of  the  equipment  of  batteries  of  field  artillery,  but 
its  use  has  recently  been  discontinued.  It  was  introduced  during 
the  period  of  the  Crimean  war.  When  it  became  evident  that 
the  hospital  carts  constructed  on  the  principle  of  the  Irish  jaunting- 
car,  and  issued  to  troops  and  batteries  in  the  year  1855  were 
faulty  and  liable  to  upset,  Captain  H.  Clerk,  then  Assistant  In- 
spector of  the  Royal  Carriage  Department,  proposed  for  the  con- 
sideration of  the  Ordnance  Select  Committee  a  cart  of  a  new  con- 
struction. The  lowness  of  the  wheels,  and  the  narrowness  of  the 
track,  had  seemed  to  be  the  chief  causes  of  the  liability  of  the 
carts  on  the  jaunting-car  principle  to  be  upset,  and  to  avoid  this 
fault  Captain  Clerk's  cart  was  constructed  with  five  feet  wheels, 
and  the  ordinary  track  of  five  feet  two  inches.  It  was  adapted 
for  the  conveyance  of  six  men  in  a  sitting  posture,  three  in  front 
and  three  behind  ;  and  there  was  a  locker  between  the  seats  for 
holding  the  men's  knapsacks,  together  with  medical  and  surgical 
requisites.  By  raising  up  the  sides  of  the  locker,  and  causing  them 
to  rest  on  the  sides  of  the  cart,  supports  were  formed  for  carrying 
two  men  lying  at  full  length  instead  of  the  six  men  sitting.  The 
cart  was  suspended  on  india-rubber  springs.  Its  weight  was 
nine  hundred  weight  and  a  half  The  inventor  stated  that  "  the 
"  load  being  carried  very  low,  it  is  very  difficult  to  upset,  and, 
"  by  folding  up  the  head  and  tail  boards,  it  makes  a  very  con- 
"  venient  light  baggage  and  store-cart,  and  would  be  found  very 
"  serviceable  as  a  substitute  for  the  present  store-cart  issued  to 
"  the  lieutenant-colonels  of  divisions  of  Royal  Artillery  on  ser- 
The  cart  in  question  is  represented  in  the  following 


vice. 


drawing 

The  cart  was  examined  by  the  Ordnance  Select  Committee  on 
the  seventh  of  February  1856,  and  after  full  consideration  of  the 
advantages  claimed  for  the  vehicle  by  its  inventor,  and  after 
practical  trials  of  it,  the  Committee  reported  as  follows : — "  The 
"  Committee,  assisted  by  Major  Maude,  Dr.  Halahan,  and  Dr. 
"  Dods,  have  examined  this  cart,  and  driven  it  over  some  of  the 
"  roughest  parts  of  the  arsenal.  The  officers  who  assisted  them, 
"  thought  very  favourably  of  the  cart,  both  as  to  its  ease  and 
"  convenience.  The  Committee  believe  that  this  cart  would 
"  realize  the  expectations  of  Captain  Clerk,  and  recommend  its 
"  adoption  in  the  service  for  the  purposes  proposed.  It  is  very 
"  well  schemed,  simple,  efiective,  and  particularly  easy."  The 
Committee  who  thus  reported,  consisted  of  several  superior 
officers  of  the  Royal  Artillery  and  Engineers,  and  Professor 
Wheatstone,  F.R.S.,  was  a  member  of  it.  It  is  certainly  calculated 
to  make  one  very  modest,  and  circumspect  in  expressing  an 
opinion  on  the  practical  merits  of  an  invention,  to  find  after  so 
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Fig.  CXX.— Colonel  Clerk's  Hospital  cart. 


careful  an  inquiry,  and  by  such  eminent  judges,  that  the  antici- 
I   pations  of  the  Committee  have  not  been  fulfilled  on  actual 
I  service.   It  is  in  India  that  the  fail  are  of  these  hospital  carts,  Its  failure  on 
which  were  sent  with  the  batteries  of  Eoyal  Artillery  that  ^^^^ 
proceeded  to  the  East  at  the  time  of  the  mutiny  in  1857,  has 
been  particularly  brought  to  notice.    The  india-rubber  springs 
were  not  found  to  be  suited  for  use  in  the  hot  climate  of  that 
country,  and  "volute,"  or  spiral  springs  were  substituted  for 
them,  but  proved  to  be  too  weak.    Other  faults  were  found 
with  the  cart,  so  that  it  was  strongly  condemned  by  several 
boards  of  inspection,  which  were  ordered  to  report  upon  it  in 
the  commencement  of  the  year  1866.    Not  only  were  the  springs 
reported  to  be  insufiiciently  strong,  but  the  cart  was  said  to  be 
I   unnecessarily  heavy  in  its  framework  and  wheels,  and  to  afford 
i   very  little  accommodation  in  proportion  to  its  size.   The  frame- 
i   work  of  the  tilt  was  reported  to  be  too  frail  and  insecure,  so  that 
j   it  would  be  destroyed  if  the  cart  had  to  pass  through  a  thickly 
i   wooded  country,  while  the  height  of  the  step  and  cart  made  it 
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difficult  for  a  man  in  good  health  to  get  into  it,  and  was  "  such 
as  to  render  the  placing  of  a  dangerously  wounded  man  in  it 
"  an  impossibility,  except  with  great  pain  and  risk."  Were  it 
not  for  authorized  statements,  that  the  cart  thus  reported  upon, 
was  of  the  standard  English  pattern,  with  the  exception  of  the 
spiral  springs  substituted  for  the  india-rubber  springs,  such 
reports  would  almost  lead  to  the  conclusion,  that  the  cart  could 
not  be  similar  to  the  one  which  had  appeared  to  have  so  many 
advantageous  qualities,  when  examined  and  tested  by  the  Com- 
mittee in  England  in  1856.  The  history  of  this  conveyance 
sufficiently  proves  that  every  such  invention  must  be  submitted 
to  the  test  of  actual  use  under  the  particular  circumstances  for 
which  its  services  are  required,  before  its  fitness  or  otherwise  can 
be  admitted  to  be  finally  established. 

The  subjoined  sketch  illustrates  one  of  the  volute  springs 
substituted  for  the  india-rubber  springs  originally  applied  to 
Col.  Clerk's  conveyance:  — 


Mr.  McAdam's 
views  on  sick- 
transport  carts. 


rig.  CXXI. — Sketch  showing  one  of  the  volute  springs  fitted  to  Col.  Clerk's 

Hospital  cart  in  India. 

McAdam's  Side  Transport  Carts. — The  three  forms  of  cart 
which  follow  are  all  constructed  for  draught  by  a  single  horse. 
Mr.  McA.dam,  the  inventor  of  these  carts,  has  been  already  re- 
ferred to  with  reference  to  the  views  which  he  published  on 
the  advantages  of  single-horse  carts  for  agricultural  purposes. 
Mr.  McAdam  has  expressed  similar  views  respecting  ambulance 
conveyances  in  an  unpublished  letter,  a  quotation  from  which 
will  best  explain  the  advantages  supposed  by  him  to  be  possessed 
by  his  system.  "  As  I  fix  a  cart  load,"  he  writes,  "  at  from  five  to 
"  seven  hundredweight  of  goods,  so  I  would  determine  that  an 
"  ambulance  conveyance  should  not  take  more  than  four  men 
"  sitting,  or  two  men  recumbent.  If  their  numbers  be  increased, 
"  you  require  a  stronger  carriage  and  of  greater  weight,  which, 
"  added  to  the  greater  number  of  men,  will  demand  a  second 
"  horse  on  which  a  driver  must  be  mounted ;  and  as  such  a 
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"  carriage  could  not  itself  be  much  less  than  from  eight  to     Chap.  V. 

"  eight  and  a  half  hundredweight,  it  would  be  proportionably 

"  unmanageable  in  case  of  accident,  the  probability  of  which 

"  should  never  be  lost  sight  o£    And  by  adding  a  second  horse 

"  to  a  cart,  as  now  attached  in  the  service,  you  cause  the 

"  mounted  animal  to  walk  in  a  trot,  and  greatly  lessen  its  power 

"  of  draught ;  if  it  be  placed  in  front,  you  elongate  the  column." 

The  principles  on  which  the  vehicles  designed  by  Mr.  McAdam 
for  recumbent  patients  are  constructed  differ  from  those  of  ordi- 
nary carts,  inasmuch  as  the  body  of  each  of  these  conveyances,  or 
that  part  in  which  the  patients  are  arranged  to  be  carried,  is 
placed  heloiu  the  axle-tree,  instead  of  being  supported  above  it. 

McAdam' s  cart,  No.  1,  for  two  patients  in  a  recumbent  ^^^l^^^^^*^^ 
position.* — The  body  of  this  conveyance  forms  a  sort  of  shallo  w  sick-transport 
tray,  which  is  placed  under  the  axle  and  suspended  by  india-  cart,  No.  i. 
rubber  springs  from  the  sides  of  the  square  frame  of  the  cart. 
This  tray,  the  two  ends  of  which  are  hinged  to  the  floor,  and 
capable  of  being  lowered  from  the  sides  or  fixed  to  them  at 
pleasure,  is  designed  for  the  reception  of  two  patients  lying  at 
full  length.  The  patients  may  be  either  placed  upon  mattresses 
directly  on  the  floor  of  the  tray  itself,  or  carried  upon  it  in  box- 
stretchers.  The  axle  of  the  cart  is  made  of  iron,  and  is  not  con- 
tinued in  a  straight  line  between  the  wheels,  but  is  cranked  so 
as  to  arch  over  the  tray  in  which  the  wounded  men  are  lying. 
From  the  middle  of  the  axle  four  light  wire-rope  braces  or  stays 
are  fixed  to  the  four  corners  of  the  frame  of  the  cart,  two  at  the 
front  and  two  at  the  rear  of  each  side.  These  stays  connect  the 
whole  framework  more  firmly  together.  Still  further  in  front 
than  the  attachments  of  the  two  foremost  of  these  stays,  and 
resting  upon  the  framework  of  the  cart,  which  it  crosses  from 
side  to  side,  a  locker  is  placed  ;  this  is  designed  for  holding  the 
kits  and  fire-arras  of  the  two  soldiers  who  are  carried  in  the  cart. 

The  manner  in  which  the  tray  is  suspended  is  as  follows  : — 
The  under  surface  of  the  floor  of  the  tray,  both  in  front  and  in 
rear,  is  crossed  by  a  flat  bar  of  iron,  each  end  of  which  projects 
upwards  beyond  the  floor  and  terminates  in  a  bent  hook.  In  this 
way,  four  iron  hooks  project  from  below  the  four  corners  of  the 
tray,  at  the  same  time  that  the  iron  bars,  of  which  they  form 
part,  are  made  subservient  to  strengthen  and  firmly  support  the 
tray  itself  Corresponding  with  the  four  iron  hooks  of  the  tray 
are  four  others,  which  are  fixed  to  the  under  surfaces  of  the  two 
side-frames  of  the  cart.  Elastic  springs  are  connected  between  Suspending 
these  hooks  respectively,  and  the  tray  then  becomes  suspended  springs  of  this 
from  the  sides  of  the  cart.  The  effect  is,  that  when  the  cart  is 
in  motion  and  a  jolt  of  the  wheels  and  axle  is  caused  by  an  ob- 
struction on  the  road,  the  jolt  is  communicated  through  the  stays 
directly  to  the  sides  of  the  framework  of  the  cart ;  but  the  con- 
tinued communication  of  the  concussion  from  the  framework  to 
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Cfup.  V.     the  tray  in  wliicli  the  patients  are  carried  is  interrupted  by  the 
spring  suspenders  which  are  placed  between  them. 

The  following  sectional  sketch  will  convey  an  idea  of  the  con- 
struction above  described.  As  the  near  wheel  is  not  seen  in  the 
sketch,  the  lower  part  of  the  cranked  axle  which  would  be  con- 
nected with  it  shows  itself  as  if  it  were  in  contact  with  the  tray, 
from  which  in  the  cart  itself  it  is  completely  detached. 


A  M, 


B 

Suspending 
chains  of 
McAdam's 
cart,  No.  1. 


Fig.  CXXII. — Sketch  to  show  the  construction  of  McAdam's  ambulance  cart  for  two 
recumbent  patients.  (A)  part  of  shaft,  (B)  cover,  (C)  locker  for  kits  and  arms, 
(D)  a  slung  tray  in  which  the  men  or  stretchers  are  laid,  (E)  cranked  axle  and 
stays,  (F)  end  of  tray  partly  lowered,  held  up  by  its  chain. 

As  additional  means  of  safety 
to  the  patients  in  case  of  breakage 
or  any  accident  to  either  of  the  sus- 
penders just  described,  four  chains 
are  available  for  being  carried  from 
the  upper  corners  of  the  tray  to  be 
attached  to  the  same  hooks  of  the 
frame  which  hold  the  india-rubber 
springs.  These  chains  are  perma- 
nently fixed  at  one  end  to  each  of 
the  four  corners  of  the  sides  of  the 
tray;  their  other  extremities  are 
free.  They  are  also  used  for 
another  purpose.  When  the  end 
boards  of  the  tray  are  lowered 
the  free  ends  of  the  chains  can  be  connected  with  hooks  attached 
to  their  four  corners,  and  they  then  serve  to  hold  up  the  ends 
and  to  limit  the  distance  to  which  they  are  lowered,  so  that  they 
may  not  pass  beyond  an  inclination  slightly  below  the  level  of 
the  floor  of  the  cart.  The  end-boards  when  raised  again  are 
secured  by  wooden  bolts ;  the  free  ends  of  the  chains  may  then 
be  unhooked  from  them  and  again  hooked  to  the  suspending 
hooks  of  the  framework  in  common  with  the  elastic  suspenders. 

The  usual  hoops  for  supporting  a  canvas  cover  over  the  patients 
a,re  attached  to  the  sides  of  the  frame  of  the  cart. 


Fig.  CXXIIT.— Enlarged  drawing  of 
one  of  the  india-rubber  springs 
shown  in  Fig.  CXXn. 
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A  model  of  a  cart  made  on  the  principles  just  described  was     Chap.  V. 

submitted  by  Mr.  McAdam  to  the  Committee  on  Hospital  Con-   

veyance  in  1855.  Tlie  observations  of  the  Committee  led  tliem 
to  express  theii-  opinion  that  the  objects  aimed  at  by  Mr.  McAdam 
were  much  better  attained  in  the  Maltese  cart  fitted  with  Holmes's 
folding  box-litters,  while  this  latter  conveyance  had  some  peculiar 
merits,  rendering  it  of  more  general  utility  in  campaigning,  wliich 
were  not  possessed  by  the  cart  invented  by  Mr,  McAdam. 

McAdam' s  cart,  No.  2,  for  two  wounded  men  with  fractured  ^^^^^^^  '^^ 
tliighs.* — The  general  construction  of  this  cart  as  regards  the  sick-transport 
framework,  wheels,  and  cranked  axle,  is  similar  to  that  of  the  cart,  No.  2. 
preceding  cart  just  described. 

The  woimded  men  are  also  carried  in  a  tray  as  they  are  in 
McAdam 's  No.  1  cart,  but  in  this  instance  the  tray  is  not  sus- 
pended from  the  sides  of  the  framework  but  from  the  ends  of  a 
steel  single  elliptic  spring,  or  bow-spring,  of  the  ordinary  kind 
used  in  carriages.  This  spring  is  caused  to  turn  on  a  pivot  which 
is  placed  above  the  axle,  but  closely  connected  with  it  by  the 
intervention  of  two  iron  upright  supports.  Its  motions  are 
restrained  and  regulated  by  a  semicircular  bar  of  iron  which 
passes  under  the  axle,  and  turns  with  each  change  in  position  of 
the  spring.  The  ends  of  the  spring  correspond  very  nearly  in 
length  with  the  ends  of  the  swinging  tray,  and  have  on  their 
upper  surfaces  a  series  of  deep  notches.  On  one  of  these  notches 
at  each  end  a  strong  rope  is  secured,  and  the  two  ends  of  this 
rope  are  fitted  with  metal  rings  which  are  intended  to  he  con- 
nected with  two  iron  hooks  secured  to  the  two  corresponding 
comers  of  the  upper  part  of  the  tray.  Both  ends  of  the  tray  are 
thus  held  up  by  ropes  which  play  freely  from  their  points  of 
suspension  at  the  ends  of  the  steel  bow-spring  above.  Owing  to  The  spring  sus- 
this  arrangement,  as  the  cart  moves  along,  the  tray  maintains  its  P^°^i"° 
horizontal  position,  whatever  inequalities  of  ground  it  may  pass  ' 
over,  for  the  line  of  gravity  is  constantly  preserved  by  the"  efiect 
of  the  spring  from  which  the  tray  is  suspended  turning  on  its 
pivot,  and  the  yielding  movement  laterally  of  the  ropes  connect- 
ing the  two  together.  The  litter  in  fact  turns  on  an  universal 
joint,  and  is  kept  level  much  in  the  same  way  as  a  swinging  lamp 
is  kept  level  on  board  ship.  At  the  same  time  any  jolting  which 
may  be  caused  to  the  wheels  and  axle  is  almost  wholly  expended 
upon  the  elastic  spring,  and  but  trifling  oscillations  pass  from  it 
along  the  ropes  to  the  body  of  the  vehicle  which  contains  the 
patients. 

^  Like  McAdam  s  cart.  No.  1,  this  cart  is  furnished  with  a  locker 
m  front  to  receive  the  knapsacks  and  arms  of  the  wounded  men. 
It  IS  also  supplied  with  hoops  and  a  canvas  cover.  The  drawing 
which  follows  will  serve  to  convey  a  notion  of  the  general 
appearance  of  this  vehicle. 
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Construction  of 
Mc  Adam's 
sick-transport 
oart,  No.  3. 


Fig.  CXXIV.— McAdam's  sick-transport  cart  for  trvo  men  with  fractured  tliighs. 
The  cart  lias  been  turned  up  on  its  end,  so  as  to  show  at  one  A'iew  the  cranked 
axle  and  the  longitudinal  spring  from  the  ends  of  -which  the  tray  for  the  patients  is 
slung  within  the  frame  of  the  cart. 

McAdam's  cart,  No.  8,  for  four  patients  in  a  sitting  'posture.'^' 
— In  this  conveyance  the  body  is  slung  within  the  square  frame 
of  the  cart  by  four  india-rubber  springs,  and  the  whole  is  built 
on  the  plan  of  what  are  commonly  called  "  Albert "  carriages. 
An  open  oblong  space  is  left  through  the  body  of  the  carriage  for 
the  axle,  in  this  case  a  straight  one,  to  play  in.  Were  it  not  for 
the  india-rubber  suspenders  the  parb  of  the  carriage  forming  the 
boundary  of  this  perforation  wonld  rest  on  the  axle,  and  _  the 
carriage  be  so  supported.  On  each  side  of  the  space  just  described 
in  the  body  of  the  carfc  are  two  lockers  for  knapsacks  and  ac- 
coutrements. These  lockers  have  a  raised  partition  between 
them,  and  while  they  serve  to  carry  the  kits  they  also  form  the 
seats  for  the  patients,  who  sit  upon  them  back  to  back,  two  on 
the  front  and  two  on  the  back  locker.  The  seats  are  thus  nearer 
the  ground  than  they  would  be  if  the  whole  of  the  body  of  the 
carriage  were  placed  above  the  axle.    Between  the  shafts,  just  in 
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front  of  the  part  of  the  carriage  where  the  driver's  seat  is  usually 
placed,  another  locker  is  provided  for  carrying  the  men  s  firelocks. 
The  india-rubber  springs  are  of  the  same  kmd  as  those  described 
with  McAdam's  cart,  No.  1,  and  are  connected  in  a  similar  manner 
from  the  sides  of  the  frame  to  the  four  corners  of  the  body  of  the 
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cart  slung  within  it. 


A  cover  to  the  cart  is  provided. 


cart. 


Fig.  CXXV.— Sketch  to  show  the  construction  of  McAdam's  cart  for  foixr  patients 
sitting.  (A)  lockers  for  kits ;  (B)  open  space  through  the  carriage  for  the  axie  lo 
play  in  ;  (C)  locker  for  firelocks  ;  (D)  india-rubber  springs  by  which  the  body  is 
slung  in  the  scjuare  frame  of  the  cart ;  (E)  part  of  shaft. 

Goolidge  sicJc-transport  cart. — It  is  stated  in  the  reports  issued  Construction  of 
from  the  Surgeon- General's  Office,  Washington,  in  November  ^'^^''Coohdge" 
]865,  that  "one-horse  ambulance  carts,  designed  by  Surgeon- 
"  General  Finley  and  Surgeon  Goolidge,  were  employed  at  the 
"  beginning  of  the  war,  but  their  use  was  subsequently  aban- 
"  doned."^ 

The  carts  referred  to  in  this  quotation  were  intended  to  be 
drawn  each  by  a  single  horse  under  ordinary  circumstances,  but 
they  were  drawn  by  two  horses,  tandem-fashion,  on  bad  roads. 
They  were  made  to  transport  two  wounded  men  lying  down.  The 
two  patients  were  separated  by  a  low  partition  which  traversed 
the  long  direction  of  the  cart.  On  the  floor,  on  each  side  of  the 
partition  just  mentioned,  two  framed  stretchers  were  fitted,  and 
on  these  the  two  patients  were  placed.  These  stretchers  were 
made  capable  of  being  folded  up  in  three  directions,  so  that  the 
patient's  head  and  trunk  could  be  raised  nearly  into  a  sitting  posi- 
tion, or  his  legs  bent  and  raised.  The  stretchers  could  be  used  as 
hand-litters  on  being  removed  from  the  cart. 

The  "  Goolidge  "  carts  were  found  to  be  too  frail  for  the  rough 
roads  on  which  they  were  employed.    Another  practical  objection 
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met  with  was  the  excessive  elasticity  of  the  springs,  the  body  of 
the  cart  being  tossed  about  to  such  an  extent  in  consequence  as 
to  add  greatly  to  the  sufferings  of  the  patients  transported  in  it. 

_  The  small  sketch  which  follows  is  copied  from  the  illustration 
given  in  the  report  already  quoted. 


rig.  CXXVI.— The  "  Coolidge  "  sick-transport  cart. 

Another  United  States'  sick-transport  cart — The  following 
are  side  and  front  views  taken  from  drawings  which  Surgeon- 
General  Barnes  was  kind  enough  to  send  me  of  another  United 
States  ambulance  cart,  very  similar  to  the  "  Coolidge  "  ambulance 
cart,  and,  like  it,  discarded  as  useless.  The  height  to  which  the 
body  of  the  vehicle  is  raised  above  the  axle,  and  the  form  and 
arrangement  of  the  springs,  sufficiently  show  that  as  a  sick- trans- 
port conveyance  the  same  faults  must  have  existed  in  this  cart  as 
those  which  have  just  been  described  to  have  been  experienced 
in  the  use  of  the  "  Coolidge  "  cart. 


ri"'.  CXXVIl, — Side-view  of  United  States'  sick-transport  cart. 
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Fig.  CXXVm.— Eront  of  United  States'  sick-transport  cart. 


Voiture  d'amhulanCe  suspendue  du  Dr.  Cantoni,  or  equili- 
brium ambulance  cart. — This  was  a  two-wheeled  ambulance 
carriage  designed  by  Dr.  Michel  Cantoni,  a  surgeon  in  the  Sar- 
dinian army,  and  first  used  in  the  Italian  campaign  of  1859.  It 
was  constructed  for  the  conveyance  of  two  badly  wounded  soldiers 
in  a  recumbent  position.  In  this  carriage  the  same  object  was 
aimed  at  as  was  sought  for  in  McAdam's  cart,  No.  2,  viz.,  the 
maintenance  of  a  perfectly  horizontal  position  of  the  body  of  the 
cart  under  all  the  circumstances  of  uneven  and  roughly  surfaced 
I'oads,  The  mechanism  by  which  this  end  was  endeavoured  to 
be  attained  in  Dr.  Cantoni's  cart  was  entirely  difierent  from  the 
universal  joint  and  phable  suspension  apparatus,  described  to 
have  been  employed  in  McAdam's  conveyance. 

In  Dr.  Cantoni  s  cart  the  shafts  were  prolonged  for  a  short  dis-  Construction  of 
tance  behind  the  wheels,  and  were  made  to  serve  as  a  support  for  {i^rium  sick^^" 
a  square  frame,  the  four  corners  of  which  reached  nearly  as  high  transport  cart, 
as  the  four  corners  of  the  roof  of  the  vehicle.  The  sides  of  this 
frame  were  concave,  the  ends  convex.  The  body  of  the  cart  was 
carried  within  this  frame,  and  at  the  same  time  was  supported 
upon  it  by  a  peculiar  contrivance.  This  contrivance  consisted  of 
a  frame  which  projected  from  the  roof  and  surrounded  the  ends 
and  sides  of  the  cart.  It  was  adapted  to  act  as  a  counterpart  to 
the  frame  supported  upon  the  shafts.  To  the  upper  frame  near 
the  corners,  eight  small  wheels  were  fixed,  two  on  each  side,  and 
two  at  each  end.  The  upper  surfaces  of  the  shaft  frame  were 
adapted  for  receiving  these  wheels,  and  they  turned  upon  them 
as  the  wheels  of  a  raikoad  carriage  turn  on  its  rails.  The  effect 
of  this  contrivance  was,  that  when  the  shafts  and  the  frame  fixed 
upon  them  were  tilted  upwards,  the  little  wheels  attached  to  the 
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CiiAP^V.  upper  frame  were  caused  to  revolve,  and  with  their  movement  tlie 
upper  frame,  and  the  body  of  the  cart  to  which  it  was  fixed,  were 
caused  to  shift  their  position  in  an  opposite  direction.  In  going 
down  hill  the  same  changes  occurred,  only  in  a  reverse  way.  K 
one  wheel  was  lifted  up  the  body  of  the  cart  rolled  downwards 
toward  the  same  side.  In  this  way  the  equilibrium  of  the  body 
of  the  cart  was  preserved  in  whatever  direction  any  part  of  the 
frame  within  which  it  was  supported  might  be  depressed  or 
elevated. 

To  lessen  the  jolting  the  shafts  were  connected  with  the  axle 
by  intervening  double  elliptic  steel  springs.  The  axle  passed 
through  an  opening  in  the  lower  part  of  the  body  of  the  carriage, 
but  below  the  floor  on  which  the  patients  were  placed.  Each 
side  of  the  spring  was  occupied  by  tanks  for  holding  water,  there 
being  taps  through  which  the  water  could  be  drawn  in  convenient 
positions  on  the  outside.  The  weight  of  the  water  when  the 
tanks  were  full  assisted  in  preserving  the  steadiness  of  the  con- 
veyance, 

I  was  informed  in  Paris  that  the  equilibrium  ambulance  cart 
of  Dr.  Cantoni  did  not  answer  the  expectations  which  had  been 
entertained  concerning  it,  but  I  was  unable  to  ascertain  the 
particular  causes  of  its  failure. 
Primitive  con-  Common  Indian  cart  or  bandy* — This  is  perhaps  the  simplest 
struction  of  the  form  of  two-wheeled  conveyance  employed  in  any  country, 
of  IMiT  ^^^^  -^^^^^  ^^^^^  generally  constructed  of  three  separate  pieces  of 
flat  wood,  and  these  are  of  such  a  shape  that  when  they  are 
united  together  the  whole  forms  a  solid  wheel  with  a  circular 
outline.  They  are  simply  joined  together  by  pegs  of  wood, 
nothing  of  the  nature  of  a  tire  being  employed  to  bind  them 
together.  These  wheels  are  commonly  called  "  log- wheels."  They 
are  connected  by  a  wooden  axle,  which  passes  through  openings 
in  their  respective  centres,  wooden  pegs  again  answering  the 
purpose  of  lynch-pins.  Two  long  poles  of  wood  are  fixed  hori- 
zontally upon  the  axle.  The  ends  of  these  poles  behind  the 
wheels  are  stretched  widely  apart  by  a  cross-piece,  while  the  ends 
in  front  of  the  wheels  are  brought  closely  together,  and  lashed 
tightly  to  each  other  by  half-tanned  hide  cords.  Thus,  the  two 
side-poles  and  the  cross-piece  at  the  back  together  form  a  triangle, 
and  this  constitutes  the  frame  of  the  cart.  At  the  point  of  the 
triangle  the  yoke  is  fixed  for  a  couple  of  oxen.  Upon  this  frame, 
projecting  partly  beyond  the  base  of  the  triangle,  and  extending 
to  some  little  distance  in  front  of  the  wheels,  is  placed  the  body 
of  the  cart.  It  is  broad  behind  and  tapering  in  front,  corre- 
sponding in  general  form  with  the  frame  on  which  it  rests,  and 
consists  of  bent  strips  of  wood  tied  together  by  a  lacing  of  split 
bamboo.  As  an  additional  support  to  the  body  of  this  convey- 
ance, three  stakes  or  upright  pieces  of  wood  are  fixed  in  each  of 
the  shafts  at  certain  intervals  to  strengthen  it  on  either  side. 


*  Model  No.  1302,  Mus.  of  Mil.  Surg,  at  Netley.  The  Ceylon  bandy  is  a  similar 
vehicle.    Bandt/  is  the  common  Tamul  word  for  cart. 
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These  supports  are  fastened  together  at  their  upper  ends  by  cross  ^• 
pieces  of  wood,  or  sometimes  by  ropes,  and  thus  they  are  not  only 
strengthened,  but  an  easy  means  of  supporting  a  cover  over  the 
upper  part  of  the  cart  from  side  to  side  is  afforded. 

This  conveyance  is  often  used  by  the  wives  and  families  of 
soldiers  when  regiments  are  on  the  march  in  India,  especially  in 
the  Goojerat  country.  Some  soft  material  is  laid  upon  the  floor 
of  the  conveyance,  and  as  a  further  protection  a  cover  is  arched 
over  it.  Like  the  hackery  next  to  be  described,  too,  it  has  often 
been  employed  in  the  conveyance  of  sick  and  wounded  when 
better  means  of  transport  have  not  been  available. 

Indian  hackery. — The  hackery  is  the  cart  in  common  use  j^^g^^g^-g^J'^"^ 
among  the  natives  in  Bengal  and  other  parts  of  India.  Its  con- 
struction is  somewhat  more  advanced  than  that  of  the  bandy 
just  described.  The  wheels  are  not  log  wheels,  but  consist  of  a 
nave  with  from  four  to  six  broad  spokes  inserted  into  separate 
pieces  of  wood,  or  felloes,  to  form  the  circumference.  The  several 
parts  of  the  wheels  are  very  heavy,  roughly  hewn,  and  rather 
loosely  pegged  together  by  pieces  of  wood.  No  iron  enters  into 
the  composition  of  the  cart.  The  frame  of  the  cart  rests  directly 
upon  the  wooden  axles,  and  is  usually  irregularly  triangular, 
sometimes  quadrangular  in  form.  The  sides  and  ends  are  very 
rudely  constructed.    Each  cart  is  drawn  by  two  oxen. 

Like  the  bandy,  the  hackery  not  only  forms  one  of  the  ordi- 
nary hired  means  of  conveyance  for  heavy  stores  when  troops 
are  marching  in  India,  but  it  is  also  frequently  used  to  supple- 
ment other  lighter  and  handier  means  of  transport  for  those  who 
fall  sick  or  become  wounded.  They  were  very  extensively 
employed  during  the  Sikh  campaigns  and  during  the  time  of  the 
Indian  mutiny  for  carrying  the  sick  and  wounded  along  the 
main  roads,  some  of  the  cotton  quilts  or  mattresses  stuffed  witli 
hemp  of  the  country  or  straw  being  employed  to  soften  the  con- 
cussions for  which  no  means  are  provided  in  the  cart  itself. 
Their  rate  of  progress  is  very  slow,  and  this,  together  with  the 
circumstance  of  the  wheels  and  other  parts  being  joined  so 
loosely  together,  causes  violent  concussions  to  be  by  no  means 
so  frequent  during  their  movement  as  might  be  expected,  or  as 
would  be  the  case  were  the  wheels  more  firmly  and  rigidly  con- 
structed. After  a  hackery  has  been  some  time  in  use  it  is  liable  Hackeries 
to  be  temporarily  disabled  by  the  loss  of  part  of  a  wheel  or  some  repaired 
such  accident ;  but  on  the  other  hand,  the  very  simplicity  of  con-  denTs!^ 
struction  which  leads  to  this  liability,  proportionally  renders 
repair  of  the  damage  or  restoration  of  the  lost  part  an  easy  task. 
The  native  driver  never  finds  himself  at  a  loss  to  remedy  occur- 
rences of  this  kind  in  whatever  part  of  the  country  they  may 
happen.  If  a  wheel-spoke  or  even  an  axle  break  down,  the  driver 
goes  to  the  nearest  tree  and  with  his  axe  soon  hews  out  of  it  a 
substitute  for  the  disabled  piece,  and  after  an  hour's  delay  or  so 
the  vehicle  is  able  to  proceed  on  its  journey. 

Colonel  Robertson,  C.B.,  of  the  Military  Train,  has  informed  me 
of  a  plan  which  he  adopted  for  improving  hackeries  as  means 
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Chat.  V.  of  carriage  for  the  sick  and  disabled  of  a  force  which  he  was 
Col.  Eobert-  acconipanying  up  country  during  the  period  of  the  Indian  mutiny, 
son's  plan  of  It  was  no  uncommon  circumstance  at  that  period  for  the  native 
utilizing  hack-  owncrs  of  bullock-hackeries  which  had  been  pressed  into  military 
ourbuUocks/"  ^^rvice  to  desert  with  their  bullock^i  during  the  night,  leaving 
their  rude  hackeries  in  camp  behind  them.  Colonel  Robertson 
found  himself  with  a  number  of  hackeries  without  bullocks 
from  the  cause  mentioned.  Determined  not  to  lose  their  services, 
however,  he  removed  the  upright  posts  which  formed  the  sides 
of  the  hackery,  and  then  placed  across  the  triangular  floor  an 
oblong  platform  made  of  bamboo,  fastened  together  by  rope. 
Along  the  middle  of  this  platform  he  caused  an  upright  partition 
of  the  same  materials  to  be  erected,  and  so  divided  the  platform 
into  a  double  bench  or  couple  of  seats  with  a  back  in  the  interval 
between  them.  Upon  the  seats  and  over  the  back  some '  cotton 
quilts  were  thrown,  and  thus  means  were  afforded  of  carrying 
men  either  in  the  sitting  or  recumbent  posture.  Colonel  Robert- 
son now  removed  the  wheels  and  axle  from  another  hackery,  and 
upon  this  second  axle  pinned  the  small  tapering  end  of  the  frame 
of  the  first  hackery.  The  effect  of  this  was,  that  the  improved 
hackery  not  only  now  rested  on  four  wheels,  but  the  forepart  of 
the  vehicle  was  enabled  to  make  a  half-turn  to  either  side.  A 
strong  rope  was  attached  to  the  front  axle,  and  cross  pieces  of 
bamboo  secured  to  it  at  intervals.  Some  coolies,  about  twenty  in 
number,  were  now  obtained  for  each  of  these  converted  hackeries, 
and  in  this  way  the  vehicles  were  drawn  on  for  a  day's  march  ; 
the  coolies  being  paid  and  discharged,  and  relieved  by  others,  at 
each  halting  station,  in  the  same  manner  as  travelling  by  coolie- 
dak  is  done  in  India. 

Indian  hospital  cart* — This  is  a  simply  but  substantially 
constructed  cart  for  the  conveyance  of  four  men  sitting,  autho- 
rized for  use  in  certain  parts  of  India.  It  is  especially  employed 
in  the  Madras  presidency,  where,  according  to  rule  the  sanctioned 
amount  of  carriage  consists  partly  of  dhoolies  and  partly  of  carts. 
They  are  made  for  draught  by  two  bullocks.  There  are  ^  two 
seats  for  the  wounded  or  sick  men,  and  these  are  slujig  within 
the  body  of  the  cart  in  such  a  way  that  the  patients  sit  back  to 
back,  two  on  each  seat.  There  are  no  springs  to  the  vehicle ; 
direct  concussion  is  only  interrupted  by  the  seats  being  slung 
instead  of  being  fixed  within  the  cart.  A  flat  foot-board  is  pro- 
vided for  the  native  driver,  who  either  sits  cross-legged  upon  it, 
or  with  his  legs  hanging  down  on  each  side  of  the  pole  behind 
Construction  of  the  two  oxen.  The  wheels  are  broad  and  low,  and  are  placed 
the  Madras  ^^g^^  ^he  larger  proportion  of  the  weight  of  the  conveyance 

hospital  cart.    ^^^^^     ^^^^^     ^j^^  ^^^^       ^^^^^^  ^^^^^  of  the  oxen.  The 

upper  part  of  the  framework  of  the  cart  is  open,  but  the  interior 
is  protected  against  the  effects  of  sun  and  rain  by  curtains  of 
rather  heavy  painted  canvas  continued  from  the  roof  and  hanging 
down  loosely.  No  means  of  keeping  the  curtains  open  or  shut  are 

*  Model  ITo.  1303  in  the  Mus.  of  Mil.  Surg,  at  Nctley. 
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provided.  They  can  be  thrown  upwards  upon  the  roof,  and  if  the     Chap.  V. 

day  be  calm  they  will  probably  remain  there,  but  if  windy  they 

are  liable  to  be  blown  down  again  and  to  flap  backwards  and 

forwards  to  the  annoyance  of  persons  inside.    The  conveyance  is 

only  suited  for  the  slow  kind  of  draught  of  which  bullocks  are 

capable  ;  a  rapid  movement  would  cause  the  carriage  to  be 

intolerable  even  to  strong  and  healthy  persons.     It  has  the 

advantage  of  capability  of  easy  repair,  at  the  same  time  it  is 

built  so  as  to  offer  considerable  resistance  to  the  shocks  it  is 

likely  to  be  exposed  to  when  passing  over  deep  or  bad  roads. 

By  taking  away  the  seats  two  men  can  be  carried  lying  at  full 

length  on  the  floor  of  the  cart,  but  from  the  description  already 

given,  it  is  obvious  that  the  jolting  must  then  be  excessive. 

There  is  nothing  to  break  the  force  of  accidental  concussions 

excepting  any  straw  or  other  soft  materials  that  may  be  placed 

in  the  cart  for  the  men  to  lie  down  upon.    Among  soldiers  in 

India  this  cart  is  familiarly  spoken  of  as  the  "  bone-breaker,"  a 

designation  which  sufiiciently  shows  the  estimation  in  which  it 

is  held  among  them  as  a  carriage  for  sick  persons. 

The  illustration  shows  the  general  appearance  of  the  Indian 
hospital  cart. 


Eg.  CXXrS.— Indian  hospital  cart  for  draught  by  two  bullocks.    The  side  and  end 
curtains  are  thrown  over  upon  the  roof  of  the  vehicle. 


Inspector-General  Macpher son's  Madras  cart*— This  cart 
was  designed  to  replace  the  Indian  hospital  cart  just  described, 


*  Model  No.  1304  in  the  Mus.  of  Mil.  Surg,  at  Netley. 
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CifAi'.  V.     over  whicli  it  possesses  many  advantages.    It  is  less  heavy  in 
C'lpacity  of      construction,  and  is  suspended  from  two  axle  springs.  As  regards 
istacplieison's    amount  of  accommodation,  it  is  adapted  to  convey  two  men  in  a 
Indian  sick-     recumbent  position,  or  one  recumbent,  and  two  sitting  up  back 
transport  cart.       back,  or  four  men  sitting  or  semi-recumbent  back  to  back, 
together  with  the  driver.    It  is  provided  with  shafts,  as  weli 
as  with  a  pole,  and  can  be  drawn  either  by  a  single  liorse  or 
pair  of  bullocks,  according  as  circumstances  may  render  most 
convenient. 

Construction  of  The  body  of  the  vehicle  is  formed  with  a  double  floor.  The 
Macpherson's  lower  floor  is  separated  from  the  upper  by  a  space  which  is 
intended  to  receive  medical  stores,  the  men's  Icnapsacks,  accoutre- 
ments, or  firelocks.  This  space  is  open  at  both  ends,  but  is  closed 
at  the  sides.  The  upper  floor  forms  the  support  for  the  beds  of 
the  patients  when  they  are  placed  in  a  recumbent  posture,  and 
equally  supports  the  seats  for  them  when  they  are  carried  sitting. 
The  mechanical  construction  employed  to  efiect  these  several  pur- 
poses is  peculiar.  An  upright  post  rises  from  the  middle  of  the 
upper  floor  to  the  roof  or  frame  which  supports  the  awning  of 
the  cart ;  and  two  upright  posts,  at  the  same  distance  from  the 
front  and  back  of  the  cart  as  this  central  post,  are  fixed  upright 
close  to  each  side  of  the  cart.  These  pillars  are  grooved  on  their 
opposite  aspects  respectively,  and  two  frames,  fitted  with  open 
canework,  are  made  to  slide  up  and  down  these  grooves  at 
pleasure.  These  frames  can  therefore  be  raised  near  to  the  roof 
of  the  cart,  or  they  can  be  lowered  to  a  certain  depth  when  they 
form  backs  for  sitting  patients  to  lean  against. 

Before  and  behind  the  upright  posts  just  described  four  seats 
with  arms  are  placed,  two  in  front  and  two  behind.  Each  seat 
is  divided  into  two  parts,  one  part  being  fixed  to  the  upright 
posts,  the  other  part  being  rendered  free  to  move  by  being 
hinged  to  the  fixed  part.  The  moveable  part  or  flap  of  the  seat 
can  be  lifted  upwards,  and  may  be  so  far  folded  back  as  to  lie 
flatly  on  to  the  fixed  part.  Thus  a  patient  can  sit  either  on  the 
double  seat  as  on  an  ordinary  arm-chair,  or  the  flap  may  be  left 
hano-ing  down  in  front  without  causing  inconvenience.  But  the 
moveable  part  can  also  be  extended  and  maintained  in  the  same 
plane  as  the  fixed  part  by  a  catch  in  front,  and  the  patient  can- 
then  recline  in  a  semi-recumbent  position,  having  his  legs  raised, 
as  on  a  couch.  When  the  cart  is  intended  to  be  used  for 
carrying  two  patients  wholly  recumbent  the  canework  backs  are 
caused  to  slide  up  in  their  grooves  towards  the  roof  where  they 
are  secured.  There  is  now  an  open  communication  between  the 
two  seats  in  front  and  the  two  behind  the  upright  posts.  If  all 
the  moveable  flaps  are  now  raised  and  secm-ed,  each  of  the  front 
and  corresponding  back  seats  wiU  be  united  in  one  plane,  and 
thus  a  sufiiciently  long  support  is  afforded  on  each  side  of  the 
central  uprio-ht  post,  and  between  it  and  the  two  side  posts,  for 
the  reception  of  a  patient  lying  on  a  mattress  or  ordinary 
s  ti'cij  cli  61* 

The  sides  of  the  cart  are  protected  by  awnings.  These  awnings 
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consist  of  four  wooden  flaps,  two  on  ecach  side,  formed  of  light     Cuaf.  V. 
frames  covered  by  canvas.    They  extend  along  the  whole  length  construction  of 
of  the  cai-t    These  flaps  can  be  separately  opened  or  shut  at  Macpherson's 
pleasure,  and  can  be  kept  open  at  any  necessary  angle  by  iron  J"^;^^ 
stays    Ventilation  may  thus  be  maintained  through  the  cart,  t""«P«^t 
at  the  same  time  that  the  glare  of  the  sun  is  shaded  from  the 
interior.    The  front  and  rear  curtains  are  made  to  hang  down 
loosely  from  the  roof,  but  can  be  rolled  and  kept  up  when 
necessary.    In  the  ordinary  Madras  hospital  cart  all  the  curtains 
which  are  used  to  exclude  the  glare  of  the  sun  necessarily  at 
the  same  time  exclude  circulation  of  air  ;  and,  as  before  mentioned, 
it  is  very  difficult  to  keep  them  open  under  any  circumstances. 

The  weight  of  Macpherson's  cart  as  constructed  at  Madras 
was  seven  hundredweight. 


Fig.  CXXX. — Inspector- General  Macpherson's  Madras  cart. 


In  1859  this  cart  v/as  sent  out  for  trial  under  the  directions  of  Trials  of 
the  officer  commanding  the  first  battalion  of  Madras  Artillery  at  A-iacphcrson's 
St.  Thomas^  Mount,  and,  though  found  to  be  very  easy  for  the 
inmates,  was  ascertained  to  be  faulty  in  some  details  of  construc- 
tion, and  not  light  enough  for  the  draft  power  assigned  to  it. 
After  being  tried  for  several  days  over  the  roughest  ground  in 
the  neighbourhood,  the  report  made  of  the  cart  was,  that  as  a 
"  horse-ambulance  vehicle,  when  full,  it  had  too  much  weight 
"  behind  the  axle,  which  distresses  the  horse  a  good  deal ; 
"  besides  which,  it  is  so  near  the  ground  in  rear  that  it  would 
"  often  be  brought  up  by  obstacles,  such  as  large  stones,  roots, 

and  stumps  of  trees.    It  would  certainly  need  two  horses  (one 
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Chap^V.  "  as  a  leader),  or  one  very  large  Englisli  Jiorse.  It  is,  however, 
"  very  easy  in  its  movements  over  rough  ground,  far  better  than 
"  anything  in  the  service  at  present  in  the  shape  of  sick-carts." 
When  used  with  bullocks  it  is  described  as  a  very  comfortable 
conveyance,  more  so  than  when  drawn  by  a  horse  ;  "  but,"  it  is 
added,  "  it  is  also  very  heavy  over  bad  ground  for  one  pair  ;  the 
"  men  had  often  to  get  out  and  help  it  over  difficulties."  The 
drivers  are  stated  at  the  same  time  to  have  been  very  imskilful.* 
Sich-transport  carts  of  the  Second  Category. — The  carts  in- 
cluded under  (Aa),  viz.,  "  two-wheeled  conveyances  combining 
"  particular  adaptations  to  fit  them  both  for  the  carriage  of  sick 
"  and  for  transport  of  stores,"  remain  to  be  described. 

Cherry's  field  cart  for  commissariat  or  Jiospital  service.] — 
This  ambulance  cart  was  designed  by  Veterinary- Surgeon  Cherry, 
and  is  referred  to  by  him  in  his  "  Observations  on  the  defective 
Experience  "  State  of  Army  Transport  with  suggestions  for  its  improvement, 
field  caS  '  "  printed  for  the  author  in  1825."  It  is  a  single-horse  cart,  and 
when  used  for  sick-transport  purposes  is  intended  to  cany  four 
men  sitting,  or  one  man  recumbent.  One  of  these  carts  was  sent 
for  trial  to  Chatham  and  was  for  some  years  in  use  in  connexion 
with  the  general  hospital  at  that  station.  Twelve  of  them  were 
subsequently  sent  from  England  to  be  used  with  the  expedi- 
tionary force  in  Spain  \mder  Sir  de  Lacy  Evans  in  1885.  The 
practical  trials  to  which  Cherry's  field  cart  was  thus  subjected, 
while  they  elicited  the  fact  that  it  possessed  very  many  advan- 
tages, also  served  to  show  the  defects  which  existed  in  it  when 
employed  on  field  service.  A  particular  description  of  its  con- 
struction, which  presents  several  special  features,  as  well  as  of 
the  results  of  the  experience  gained  of  its  use,  will  be  useful  for 
reference,  especially  if  in  the  future  it  should  be  thought  advisable 
to  provide  conveyances  adapted  both  for  sick-transport  and  com- 
missariat purposes.  The  defects  experienced  in  the  field  with 
Cherry's  cart,  which  were  chiefly  want  of  strength  in  the  shafts 
and  wheels,  and  its  being  fitted  as  a  single-horse  conveyance, 
can  no  doubt  be  remedied,  and  its  peculiar  mechanism  adapted 
to  a  four-wheeled  conveyance  drawn  by  two  horses,  if  circum- 
stances should  render  the  attempt  desirable. 

Mr.  Cherry  has  not  described  the  construction  of  his  convey- 
ance in  the  pamphlet  previously  referred  to,  but  has  enumerated 
the  following  as  its  advantages  : — 
Alleged  advan-     "1.  It  is  provided  with  flexible  springs  for  light  loads,  which, 
tages  of.  a  simple  contrivance,  are  protected  from  injury  when  weighted 

Cherry  s  carts,  -y^^  heavy  loads.  This  admits  of  more  ease  in  cases  of  sickness 
that  require  an  entire  carriage  than  can  be  derived  ffom  stifi" 
wagon  springs. 

"  2.  It  is  fitted  to  receive  and  suspend  a  stretcher  for  patients 
that  require  a  recumbent  posture. 


*  Report  from  officer  commandiug  first  battalion  Madras  Artillery,  St.  Thomas's 
Mount,  11th  July  1859,  No.  378. 

t  Model  No.  13.51  in  the  Mus.  of  Mil.  Surg,  at  Netley. 
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"  3.  It  is  provided  with  commodious  seats,  and  with  a  support     Chap.  V. 
for  the  back  of  patients  who  are  able  to  sit  up.  _ 

"  4.  It  is  more  spacious  than  tlie  wagon,*  and  therefore  admits 
of  patients  alleviating  pain  by  change  of  posture. 

"  5.  Three  of  these  carts  may  be  equipped  and  supported  for 
less  money  than  one  wagon. 

"  6.  In  moving  patients  singly,  a  wagon  can,  of  course,  take 
but  one,  while  its  proportion  of  carts  will  take  three,  and  in 
moving  them  collectively  carts  will  carry  twelve  men  at  a  much 
less  expense  than  attends  a  wagon  carrying  eight ;  in  each  case, 
as  regards  carts,  with  less  pain  to  the  suffering  individual. 

"  7.  They  take  to  pieces  and  may  be  made  to  occupy  but  very 
little  room,  either  in  a  store  or  on  board  ship. 

"  8.  As  each  cart  requires  but  one  horse,  they  may  be  brought 
into  active  usefulness-  at'  a  very  short  notice,  since  any  man  is 
able  to  lead  a  horge  without  any  previous  instruction  or  expense 
whatever. 

"  9.  The  general  simplicity  of  equipment  admits  of  their  being 
attached  to,  and  embarked  with,  single  regiments. 

"  10.  These  carts  are  equally  applicable  to  commissariat  trans- 
port. The  mode  of  arrangement  for  each  service  being  extremely 
simple,  every  Government  carriage  may  be  at  any  time  appro- 
priated to  the  conveyance  of  sick  or  wounded  officers  or  soldiers, 
thus  affiDrding  means  of  transport  for  this  very  essential  duty  to 
a  much  greater  extent  than  can  be  derived  from  wagons,  and  at 
the  same  time  saving  large  sums  of  money. 

"  In  short,  it  is  much  easier  to  the  sick  or  wounded  officer  or 
soldier,  much  more  convenient  and  efficient  for  the  military  hos- 
pital service,  and  much  less  expensive  than  the  spring  wagon, 
with  the  additional  advantage  of  being  applicable,  as  occasion 
may  require,  to  the  conveyance  of  stores  of  all  kinds  belonging 
to  every  other  branch  of  the  public  service." 

The  principal  peculiarity  in  the  construction  of  Cherry's  cart  Construction  of 
is  the  mechanism  by  which  the  vehicle  is  enabled  to  be  employed  Cherry's  carts, 
either  as  a  cart  with  springs,  or  with  the  body  resting  directly 
upon  the  axle  without  the  intervention  of  the  springs,  so  as  to 
fit  it  for  carrying  either  wounded  men  or  heavy  stores.  This 
mechanism,  which  is  placed  beneath  the  cart,  but  manipulated 
by  a  lever,  one  end  of  which  projects  behind  the  cart,  consists  of 
two  moveable  blocks  sliding  upon  the  axle  so  as  to  be  trans- 
ferred at  pleasure,  either  under  the  framework  on  each  side,  or 
within  the  hollow  space  beneath  the  floor  of  the  cart.  The 
handle  of  the  lever  by  which  the  movement  is  ejffected  is  fur- 
nished with  a  stirrup-shaped  iron  loop,  and  this  enables  it  to  be 
secured  to  either  one  or  other  of  two  hooks  which  project  from 
the  two  corners  of  the  hinder  part  of  the  cart.  The  following 
drawings,  showing  the  blocks  moved  under  the  framework  on 
each  side,  as  well  as  within  the  framework,  of  the  bottom  of  the 


*  The  TTagon  here  referred  to  is  the  spring  wagon  which  was  in  use  during  the 
Peninsular  war. 
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Chap.  V.     carfc,  and  also  the  meclianisin  by  which  the  bloclcs  are  shifted, 
will  best  explain  tlie  arrangements  just  described. 


;i<'ig.  CXXXI. — Cherry's  Tielcl  Cart.   The  body  of  the  cart  is  resting  on  the  blocks 

and  axle,  not  on  the  springs. 


j-jo-  CXXXII.— Cherry's  Field  Cart.    The  body  of  the  cart  is  resting  on  the  springs, 
the  "axle-blocks  bciug  drawn  within  the  sides  of  the  cart -frame. 
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Pig.  CXXXIII— The  mechanism  by  which  the  blocks  are  shifted,  a.  The  lever,  and 
b,  the  stirrup-shaped  loop  attached  to  its  handle,  c,  d.  Positions  of  the  hooks 
at  the  back  of  the  cart  for  receiving  the  handle  of  the  lever,  e.  The  axle,  f,  g. 
The  axle-blocks  and  their  connexions  with  the  lever  by  which  their  position  is 
shifted,    k.  Part  of  the  spring  on  the  right  side  of  the  cart. 

Another  peculiarity  in  the  fittings  of  Cherry's  cart  is  the  Mode  of  bus- 
manner  in  which  the  stretcher  for  a  patient  lying  down,  or  the  ^^^^ 
seats  when  the  men  are  carried  sitting,  are  suspended  within  the  in  cherry's 
cai-t.  They  are  slung  by  the  following  means : — Closely  con-  field-cart, 
nected  with  the  upper  borders  of  the  sides  and  ends  of  the  cart  is 
a  continuous  piece  of  strong  rope.  This  rope  runs  along  the 
inner  surfaces  of  the  two  sides,  but  along  the  outer  surfaces  of 
the  two  ends  of  the  cart.  They  are  passed  through  openings 
made  for  their  passage  in  the  two  ends.  An  apparatus  is  pro- 
vided for  bracing  up  this  rope  according  to  circumstances.  The 
seats  for  men  sitting,  when  not  so  employed,  form  portions  of 
the  floor  of  the  cart,  which  is  partly  double,  or  rather,  is  pro- 
vided with  two  wells  for  the  reception  of  various  articles.  The 
planks  covering  these  wells  are  removable,  and  at  each  end  they 
are  fitted  with  two  curved  pieces  of  iron,  of  a  shape  to  fit  them  for 
securely  grasping  the  rope  fixed  to  the  sides  of  the  cart.  A  cer- 
tain amount  of  elasticity  is  afforded  to  the  seat  by  its  suspension 
from  the  rope,  as  described,  but  a  further  provision  is  made  for 
breaking  the  force  of  concussions  by  the  cart,  when  used  as  a 
sick- transport  conveyance,  being  arranged  to  rest  only  on  the 
springs.  When  a  man  is  to  be  carried  in  a  recumbent  position, 
the  seats  are  not  removed  from  the  floor,  but  the  poles  of  a 
regulation  stretcher  are  looped  to  the  two  side  ropes,  and  so  an 
easy  litter  is  obtained  for  the  carriage  of  the  patient. 

The  arrangement  by  which  the  men  are  carried  sitting  is  shown 
in  the  following  sketch.  The  two  side  ropes  are  indicated  by 
the  lines  proceeding  from  a;  b  h  represent  the  two  planks  used 
as  seats,  which  have  been  taken  from  the  two  wells  marked  c  c 
in  the  floor  of  the  cart.  The  drawing  also  shows  the  manner  in 
which  the  covering  of  the  cart  is  supported.  The  poles  which 
form  the  support  are  carried  on  the  outside  of  the  two  sides  of 
the  cart.  The  ends  of  these  poles  are  seen  in  Figs,  cxxxi.  and 
cxxxii.  When  mounted,  the  poles  and  cross-piece  which  form 
22014.  A  A 
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Chap.  v.     the  ridge  of  the  cover  are  supported  within  staples  fixed  to  the 
  ends  of  the  cart  ;  those  which  constitute  the  framework  for  sup- 
porting the  sides  of  the  awning  pass  through  partitioned  openings 
at  the  upper  part,  and  are  secured  in  iron  staples  on  the  lower 
part,  of  the  framework  of  the  sides  of  the  cart. 


Fig.  CXXXIV. — Cherry's  cart  arranged  for  the  carriage  of  four  patients  sitting,  a.  The 
two  side  ropes.  6  b.  The  two  planks  employed  as  seats,  removed  from,  c  c.  Two 
wells  in  the  bottom  of  the  cart.    d.  The  cover  of  the  cart. 


It  has  been  before  mentioned  that  one  of  Cherry's  carts  was 
sent  to  Chatham  for  trial  and  observation.    After  it  had  been 
in  use  for  some  time  at  that  station,  Inspector-General  Dr.  James 
Forbes,  the  principal  medical  officer,  reported  upon  it  as  follows. 
The  report  was  dated  the  26th  of  March  1820. 
Experience  of      «'  The  cart  fitted  up  by  Mr.  Cherry  has  been  carefully  and 
Tchatham^*    minutely  examined  by  myself  and  the  other  medical  officers  of 
at    at  am.     ^^.^  hospital  (Fort  Pitt),  and  we  are  fully  of  opinion  that  it_  is 
perfectly  adapted  for  the  purposes  for  which  it  is  intended,  viz., 
the  easy  and  comfortable  conveyance  of  sick  and  wounded  men, 
at  the  least  possible  expense  of  men  and  horses. 

"  The  facility  with  which  it  is  taken  to  pieces  and  again  put 
together,  as  weU  as  the  simplicity  of  the  whole  appointments, 
and  the  ease  with  which  they  may  be  repaired  by  such  -work- 
men as  are  to  be  found  in  every  regiment,  are  also  strong  recom- 
mendations. 

"  I  have  some  doubts  whether  the  springs  are  of  sufficient 
strength  to  resist  the  shocks  that  must  be  frequently  met  with 
in  bad  roads,  even  with  the  weight  they  are  intended  to  carry  ; 
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this,  however,  is  a  matter  of  detail  of  easy  alteration  should  it     Chap.  V. 
be  found  requisite  or  proper. 

"  A  trifling  change  in  the  mode  of  suspending  the  seats  was 
pointed  out  to  Mr.  Cherry,  which  he  is  to  carry  into  effect.*  It 
is  also  desirable  that  the  means  of  attaching,  in  difficult  roads,  a 
second  horse  should  be  provided,  perhaps  in  the  same  way  that 
is  at  present  practised  in  the  Horse  Artillery, 

"  It  is  impossible  to  conclude  without  stating  that  Mr.  Cherry's 
cart  has  been  carefully  examined  by  Major-General  D'Ai-cy, 
Colonel  Christie,  and  Lieutenant- Colonel  Pasley,  and  by  the 
medical  officers  of  the  Navy,  Marines,  and  Dockyard,  who  have 
all  expressed  their  approbation  of  its  convenience,  simplicity, 
and  ingenmty." 

After  further  observation,  Inspector-General  Forbes  again 
reported  in  November  ]  822 :  — 

"  After  a  trial  of  more  than  two  years,  I  have  not  seen  any 
reason  to  change  the  favourable  opinion  I  at  first  formed  of  the 
cart.  I  consider  it  as  a  model  of  simple  ingenuity,  perfectly 
calculated  to  answer  every  purpose  for  which  it  is  intended,  and 
it  will,  I  am  sure,  be  found  a  most  valuable  addition  to  the 
material  of  our  armies  on  any  future  active  service. 

'^Its  lightness,  the  small  space  it  occupies  when  taken  to 
pieces,  and  the  facility  with  which  it  may  be  put  together  and 
brought  into  use,  are  great  advantages." 

But  the  more  important,  because  more  practical,  trial  was  that 
which  was  made  of  these  carts  on  active  service,  when  they  were 
used  with  the  expeditionary  army  in  Spain ;  and  the  following 
observations  on  their  employment,  with  some  valuable  reflections 
incidentally  introduced  on  the  subject  of  sick-transport  in  general, 
have  been  recorded  by  Mr.  Alcock  (now  Sir  Kutherford  Alcock), 
who  was  the  principal  medical  officer  with  the  Force : — f 

"  Twelve  of  Cherry's  carts  were  sent  out  with  the  British  Cherry's  carts 
auxibary  legion,  at  Mr.  Guthrie's  recommendation :  they  were  ^^J^/^? 
employed  on  several  occasions  in  the  neighbourhood  of  Victoria,  Spain, 
and  in  all  the  actions  in  which  the  legion  was  engaged  in 
Guipuscoa. 

"  Upon  the  whole  they  were  found  serviceable,  and  much  may 
be  said  with  justice  in  their  favour ;  but  they  are  also  liable 
to  objections  of  some  importance. 

"  Small  as  they  are  in  size,  calculated  only  for  four  wounded 
capable  of  sitting  upright ;  in  heavy  roads  they  become  too 
much  for  one  horse  or  mule,  unless  a  very  powerful  one.  It  is 
rare  also  that  a  single  draft-mule  will  draw  well ;  it  was  almost 
invariably  necessary  to  employ  two  whenever  we  turned  off  the 
main  road. 


*  The  conversion  of  a  right-angled  hook  into  a  curved  one. 

t  "  Notes  on  the  Med.  History  and  Statistics  of  the  British  Legion  in  Spain."  1838, 
39, 

A  .\  2 


372  Cherry  8  Composite  Sick -Transport  Cart. 


Chap.  V.  "  The  shafts  and  the  wheels  seemed  scarcely  proportionate  in 
Ex  erTiT  of  '^^^'^"S^^'^  work  of  the  cart ;  in  heavy  roads  they  broke 

Cherry's  cai-ts  down  in  Several  instances,  and  at  each  time  either  in  the  shaft 
in  Spain.  or  the  wheel.  It  is  precisely  in  such  situations,  in  narrow,  deep, 
and  hilly  roads,  where  there  is  no  possibility  of  flinging  a  broken 
down  vehicle  out  of  the  direct  line  of  march,  that  such  an  acci- 
dent is  sure  to  cause  great  delay  and  confusion,  by  rendering  it 
impossible  for  anything  in  the  rear  to  pass  or  advance  a  step. 
Any  other  accident  would  only  be  to  the  detriment  of  the  four 
wounded.  One  of  the  nature  pointed  out  may  affect  the  marcli 
of  a  whole  column,  if  more  than  one  move  by  the  same  line,  and 
at  all  events  interfere  with  the  closing  up  of  the  rear  for  hours, 
and  of  course,  if  an  active  enemy  be  hanging  on  the  skirts,  is 
likely  to  compromise  all  that  may  thus  unavoidably  be  detached 
from  the  column. 

"  There  seems  to  me  another  objection  relative  to  the  wheels, 
but  upon  which  I  speak  less  confidently.  Speed  can  never  be 
an  object  in  these  carts,  but  rather  a  capability  of  progression, 
however  slow,  under  the  worst  circumstances  of  time,  roads,  and 
weather  ;  this  is  of  the  last  importance.  It  appears  to  me,  there- 
fore, that  if  at  the  same  time  tliat  the  wheels  were  made  stronger, 
they  were  also  somewhat  increased  in  width  of  rim,  they  would 
cut  less  deeply  into  heavy  roads,  and  be  less  liable  to  stick  fast 
and  create  a  stoppage,  which — however  short  it  may  be,  as  all 
military  men  know — is  among  the  worst  evils  which  can  befall 
a  column  en  route. 

"  As  to  the  remedy  proposed  however,  it  will  be  for  abler 
mechanics  than  myself  to  determine  how  far  it  is  calculated  to 
answer  the  end. 

"  The  mechanism  and  construction  of  the  carts  in  many  other 
points — the  slinging  of  the  cot,  the  covering,  and  the  mode  by 
which  the  cart  may  be  used,  either  with  springs  or  without — 
are  excellent.  As  to  the  general  question  of  how  far  they  are 
adapted  to  supply  the  transport  for  wounded,  required  by  an 
army  on  active  service,  I  have  formed  an  opinion  unfavoui^able 
to  their  general,  perhaps,  I  should  rather  say,  exclusive  use. 

Sir  Rutherford      "  A  general  action,  even  when  but  a  few  thousand  men  are 
Alcock's  views  engaged  on  each  side,  if  well  sustained,  will  often  produce  from 
on  sick-trans-^  five  hundred  to  a  thousand  wounded.    To  remove  this  number 
po  in  genera .  ^^^^^^       ^^^^^  supposing  One  half  to  be  slight,  and  this  is  a  very 
favourable  proportion,  the  number  of  carts  would  be  enormous, 
sufficient  to  fill  a  town  of  themselves,  and  extend  and  encumber 
a  line  of  march  for  miles. 

"  A  single  campaign,  however,  is  sufficient  to  prove  to  any  one 
the  importance  of  having  means  readily  available  for  the  trans- 
port of  wounded  from  the  immediate  scene  of  action,  without 
allowing  a  legitimate  excuse  for  any  part  of  the  effective  force 
beino-  so  employed.  In  all  armies  there  are  a  sufficient  number 
of  men  who,  although  they  may  have  passed  their  previous  lives- 
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without  manifestiBg  any  sympathies  for  the  misfortunes  of  their  Chap^V. 
neighbours,  suddenly  on  a  field  of  battle  become  wonderfully 
compassionate  to  a  wounded  comrade  ;  and  never  is  this  sympathy 
so  strongly  displayed  perhaps,  as  when  there  is  a  check  or  the 
probability  of  a  reverse,— precisely  the  moment  when  their 
presence  in  the  front,  and  not  their  sympathy  for  their  comrades 
going  to  the  rear,  is  required.  As  battles  are  not  generally 
fought  upon  plains,  but  upon  some  vantage  ground,  often  steep 
or  wooded  hills,  the  most  rapid  and  effective  mode  of  withdrawing 
the  wounded  from  the  scene  of  action  to  any  point  in  the  rear 
previously  fixed  upon,  has  seemed  to  me  to  be  the  following, 
which  was  tried  upon  different  occasions,  our  deficiency  of  mules 
alone  rendering  it  impossible  at  all  times. 

"A  brigade  of  mules,  say  twelve  to  each  column  of  two  thou- 
sand rank  and  file,  and  four  of  Cherry's  carts  placed  on  the  main, 
road,  or  by  the  side  if  possible,  at  the  point  nearest  to  the  centre 
of  the  column  engaged,  each  mule  having  a  bat-man  and  a  chair 
or  seat  on  each  side,  (commonly  used  throughout  the  Peninsula, 
and  forming  a  part  of  the  pack-saddle,)  will  in  most  cases  be 
found  capable  of  picking  up  the  wounded  within  a  few  yards  of 
their  post,  and  without  delay.  The  carts,  from  the  smallness  of 
their  size,  may  often  approach  close  to  the  rear  of  the  force 
engaged,  and  pass  along  its  line  although  there  be  only  a  cross 
road,  or  even  none  at  all ;  and  they  would  thus  take  up  at  once 
officers  and  men  with  fractured  limbs,  or  who  may  be  otherwise 
too  seriously  wounded  to  be  able  to  ride  or  sit.  These  are  the 
means  of  transport  from  the  immediate  scene  of  action,  for  at  or 
near  the  point,  from  which  they  started  should  be  a  relay  of 
spring -wagons,  capable  of  containing  at  least  from  twelve  to 
fourteen  wounded,  and  conveying  them  to  the  first  ambulance  or 
hospital  station, 

"  In  this  manner  Cherry's  carts  might  be  employed  with  great 
advantage." 

In  this  report  not  only  the  particular  qualities  of  Cherry's  carts 
are  considered,  but  the  general  question  of  the  employment  of 
single-horse  conveyances  is  incidentally  brought  to  notice.  The 
necessity  of  having  distinct  conveyances  for  carrying  the  wounded 
from  the  field  of  action  itself,  by  hand  or  by  mule  litters,  by 
mule  cacolets,  &c.  to  the  wheeled  conveyances,  and  the  necessity 
of  having  different  kinds  of  this  latter  class  of  vehicles  to  v^hich 
reference  is  made  in  the  report,  are  also  subjects  which  are 
considered  elsewhere  in  this  work. 

Mr.  Butcher'' s  field  cart  for  commissariat,  ammunition,  and 
sick-transport  service.^' — This  was  a  single-horse  cart  designed  by 
Mr.  John  Butcher,  Storekeeper,  in  the  Ordnance  Office,  Dublin, 
in  the  year  1 849,  for  the  conveyance  of  sick  troops,  commissariat 
stores,  or  ammunition. 

As  a  sick-transport  carriage  it  was  contrived  for  the  conveyance 


*  Model  No.  1352,  in  the  Mus.  of  Mil.  Surg,  at  Netlcy. 
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of  six  men  sitting,  or  two  recumbent,  with  the  driver ;  as  a  com- 
missariat cart  it  was  capable  of  carrying  ten  tents,  with  poles 
and  appliances  complete ;  as  an  ammunition  car,  twelve  quarter 
barrels  of  ammunition  or  G,000  rounds. 
Construction  of  To  fit  the  conveyance  for  the  carriage  of  ammunition,  special 
Mr.^ Butchers  protection  as  well  as  means  of  separating  the  barrels  became 
necessary ;  these,  including  two  partition  boards,  one  wadmiltilt, 
and  one  cover,  were  carried  in  a  drawer  under  the  body  of  the 
cart.  Sundry  other  articles  were  also  carried  in  this  drawer, 
including  caps  with  straps  to  secure  five  pairs  of  tent  poles, 
which  were  placed  under  the  cart,  in  spaces  along  each  side  of  the 
drawer,  when  it  was  used  for  commissariat  purposes.  The  top  of 
the  cart  was  made  of  four  planks  of  wood,  each  two  of  these  frames 
being  themselves  hinged  together  as  well  as  to  the  framework  of 
their  respective  sides  of  the  cart.  A  folding  lid,  divided  down 
and  opening  along  the  middle,  was  thus  formed.  This  top  was 
employed  as  a  flat  roof  when  ammunition  was  being  conveyed  ; 
each  half  of  it  was  raised,  folded  upon  itself,  and  secured  so  as  to 
heighten  the  sides  of  the  cart,  when  it  was  used  for  commissariat 
purposes  ;  and  again,  each  half  was  folded  downwards  within  the 
body  of  the  cart  to  form  seats  when  men  sitting  were  to  be  con- 
veyed. The  direction  for  adapting  the  cart  for  the  conveyance  of 
sick  men  lying  down,  was  to  pull  out  the  drawer  fourteen  inches, 
and  to  drop  the  tailboard  upon  it,  securing  the  two  together  by 
certain  buckles  and  loops  provided  for  the  purpose.  A  platform 
would  be  thus  formed  long  enough  to  receive  two  patients  lying 
down.    Bail  hoops,  three  in  number,  were  provided,  and  a  cover 
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for  protection  when  the  cart  was  used  as  a  sick-transport  con- 
veyance. The  bail  hoops  were  carried  strapped  in  front  of  the 
cart,  the  cover  folded  up  in  the  drawer  under  the  cart. 

I  am  not  aware  that  this  mixed  cart  was  ever  subjected  to 

practical  trial.  ..i 

The  following  is  the  weight  of  the  cart,  together  with  the 
weights  of  the  different  loads  it  was  constructed  to  carry,  as 
furnished  by  Mr.  Butcher : — 
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With  12  Quarter 
Barrels  of  Am- 
munition, 6,000 
Bounds, 
and  Driver. 

With  10 
Rounds,  Tents 
complete  with 
Poles,  Pins,  and 
Mallets,  and 
Driver. 

With  4  Men 
fully  equipped 
and  a  Driver. 

With  6  Men 
fully  equipped 
and  a  Driver. 

Cart  complete  (including 
the     wadmiltilt,  two 
covers,  and  the  bail- 
hoops.) 
Driver    -         _  - 
Load  as  described  in  each 
of  the  above  columns. 

Total  - 

cwt.  qrs.  lbs. 

5      2  24 

12  0 
5      3  4 

cwt.  qrs.  lbs. 
5      2  24 

12  0 
5      3  16 

cwt.  qrs.  lbs. 
5      2  24 

12  0 
7      0  16 

cwt.  qrs.  lbs. 

5      2  24 

12  0 
10      2  24 

13      0  0 

13     0  12 

14      1  12 

17     3  20 

Maltese  cart  with  folding  Utters— This  conveyance  consists  of  The  Maltese 
an  application  of  two  of  Holmes'  folding  litters,  (see  page  154),  cart, 
to  the  kind  of  cart  which  is  in  ordinary  use  in  Malta,  and  in 
some  respects  peculiar  to  that  island.  The  Maltese  cart  is  a  con- 
veyance used  for  the  carriage  of  all  kinds  of  packages  and  stores, 
whether  light  or  heavy,  and  is  drawn  by  one  horse.  It  is 
exceedingly  simple  in  its  construction.  Two  long  and  strong 
shafts  are  firmly  secured  to  an  axle-tree  which  connects  two 
very  high  wheels.  The  shafts  are  raised  by  blocks  placed  upon 
the  axle,  so  that  they  rest  about  the  height  of  a  foot  above  it. 
Cross-bars  of  wood,  each  about  one  foot  broad,  are  nailed  at  inter- 
vals upon  the  part  of  the  shafts  which  lies  between  the  wheels  and 
also  a  little  distance  beyond  this  portion,  both  in  front  and  behind. 
The  shafts  and  the  interrupted  floor  just  described,  without  any 
further  addition,  constitute  the  frame  or  body  of  the  vehicle  as  it 
is  used  for  the  common  purposes  of  civil  life  in  Malta. 

To  adapt  it  for  carrying  the  folding  litters,  four  upright  iron 
supports,  each  about  two  feet  in  height,  are  inserted  into 
cross-pieces  bolted  upon  the  upper  surfaces  of  the  two  shafts,  at 
nearly  equal  distances  in  front  of  and  behind  the  wheels.  Two 
broad  and  strong  cross-boards  are  next  suspended  between  the 
iron  uprights  or  standards,  one  between  the  two  standards  in 
front,  the  other  between  the  two  in  rear,  by  means  of  Fuller's 
india-rubber  springs.  The  folding  stretchers  are  then  laid  upon  Manner  of 
and  secured  to  these  two  boards.  The  sick  or  wounded  by  this 
arrangement  are  slung,  as  it  were,  in  the  cots,  and  they  escape  the  upouV^^ 
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Cnxr.  V.  ill  effects  of  the  concussions  communicated  to  the  framework  of 
the  cart  when  in  motion,  as  the  shocks  they  would  otherwise 
receive  are  broken  by  the  intervention  of  the  elastic  springs.  A 
barrel  for  four  gallons  of  water,  and  a  grease  tin  are  strapped 
underneath  the  cart.  Arrangements  also  exist  for  carrying  the 
muskets  and  knapsacks  of  two  men  beneath  the  cart.  The  usual 
draught  is  by  one  horse,  but  an  outrigger  and  swingle-tree  are 
provided  to  attach  a  second  horse  if  necessary. 
Jri^s^of  this  One  of  the  Maltese  carts  with  folding  litters  was  tried  for 
some  time  at  Aldershot,  and  in  November  1855,  the  principal 
medical  officer  at  the  camp,  Deputy  Inspector  General  O'Flaherty, 
reported  upon  it  as  "  affording  a  very  easy  way  of  placing  a  patient 
"  upon  a  cart,  and  permitting  him  to  recline,  as  it  were,  in  a  bed, 
"  on  either  his  back,  or  on  either  side,  in  comparative  comfort.  It 
"  travels  safely,  easily,  and  for  the  removal  of  two  bad  cases,  I 
"  cannot  fancy  a  better  vehicle.  The  land  transport  men  who 
"  drive  tliis  cart,  and  those  who  have  ridden  in  it,  speak  of  it 
"  as  being  well  adapted  for  the  purposes  it  is  intended  to 
"  accomplish," 

Twenty-five  of  the  MTaltese  carts  with  folding  litters  complete 
were  sent  for  the  service  of  the  army  in  the  Crimea  on  the  18th 
of  August  1855. 

The  following  illustrations  show  the  manner  in  which  the  box- 
litters  are  slung  upon  the  cart  under  description. 
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Fig.  CXXXVII — End  view  of  the  Maltese  cart,  with  folding  litters,    a.  Water-barrel. 
b.  Grease-tin.    c.  Folding  litters,    d.  India-rubber  springs. 


While  admitting  the  easy  mode  of  transportation  obtained  for  Remarks  upon 


patients  by  the  arrangement  of  the  Maltese  cart  and  its  slung 
box-litters,  there  can  be  no  doubt  that  a  serious  objection  to  the 
use  of  this  conveyance  is  the  comparatively  little  work  effected 
by  the  power  applied  to  it.  The  appropriation  of  a  cart  and 
horse,  and  over  broken  ground,  of  two  horses,  to  the  conveyance 
of  only  two  wounded  men, — for  there  is  no  accommodation  for 
patients  sitting, — involves  the  necessity  of  so  large  a  supply 
of  vehicles  and  animals  to  meet  the  wants  of  field  service,  as 
inevitably  to  lead  to  a  more  economical  form  of  carriage  being 
sought  for.  One  argument  that  has  been  frequently  and  strongly 
advanced  in  favour  of  these  vehicles  is,  that,  when  not  required 
for  ambulance  purposes,  they  may  be  employed  for  ahnost  any  of 
the  general  transport  purposes  of  an  army  for  which  carts  are 
used,  simply  by  removing  the  stretchers  and  their  supports,  and 
that  as  readily,  on  an  emergency  arising,  they  can  be  restored  to 
the  condition  of  ambulance  conveyances,  merely  by  placing  the 
stretchers  upon  them.  But  the  carts  cannot  be  used  for  carrying 
stores  without  the  complete  removal  of  the  litters  and  their 
supports :  there  is  no  provision  for  their  stowage  with  the  cart 
itself.  Hence  many  practical  difficulties  would  arise  in  cam- 
paigning to  prevent  the  conversion  of  the  veliicle  from  one  pur- 
pose to  the  other  according  as  the  need  might  arise  to  require 


the  Maltese 
cart  with  fold- 
ing Utters. 
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the  change ;  and,  therefore,  this  advantage  of  capability  of  con- 
version will  hardly  be  found  to  compensate  for  the  incon- 
venience which  must  arise  from  the  large  number  of  the  vehicles 
which  would  be  necessary,  if  they  were  trusted  to  for  meeting 
the  wants,  as  regards  ambulance  transport,  of  an  army  in  the 
field.  Under  special  circumstances,  it  is  probable  no  easier  and 
more  suitable  mode  of  transporting  on  a  cart  two  patients  re- 
quiring a  recumbent  position  could  be  devised  ;  but,  as  a  trans- 
port conveyance  for  the  general  purposes  of  field  service,  the 
Maltese  carts  with  folding  litters  can  scarcely  be  held  to  be 
sufficiently  satisfactory  in  an  economical  point  of  view,  however 
great  their  other  merits. 

Section  VII.— Fouk-wheeled  Conveyances,  or  Sick- 
Transport  Wagons. 

The  following  is  a  list  of  the  four-wheeled  ambulance  vehicles 
which  will  be  noticed  in  this  section  : — 

(B.)  Four-wheeled  Conveyances  constructed  solely  for 
THE  Carriage  of  Sick  and  Wounded. 


Under  this 
French  - 


head  the  following  conveyances  are  noticed : — 
.    1.  Larreys'  voiture  d'ambulance  a  quatre  roues 
.    2.  Yoiture  d'ambulance  a  quatre  roues  (modem). 
■    8.  Arrault's  wagon.  (Fourgon  pour  le  transport 
des  blessds  de  M.  Arrault.) 
United  States.    4.  The  Tripler  sick-transport  wagon. 

.5.  The  Wheeling,  or  Eosecrans,  sick- transport 


wagon. 


Swiss 
Italian 


Prussian 


Turkish 
Indian  - 


-  10. 

-  11. 

-  12. 

-  13. 

-  14 


17. 

18. 
19. 
20. 


6.  Other  American  sick-transport  wagons  tried 

but  discarded  as  failures. 

7.  The  Howard  sick-transport  wagon. 

8.  The  Rucker  sick-transport  wagon. 

9.  The  Rucker  sick-transport  wagon,  modified 
by  Dr.  Evans  of  Paris. 

Sick-transport  wagon  employed  in  the  Swiss 
army. 

Locati's  vettura   d'ambulanza,   or  voiture- 
hopital. 

Voiture  simplifiee  d'ambulance  Locati. 
Baron  Mundy's,  or  the  first  prize  ambulajice 

wagon  at  the  Paris  Exhibition  of  1867. 
Neuss's  Prussian  ambulance  wagon. 
1.5.  Voiture  d'ambulance  ^  quatre  roues,  appt.  au 
Quartier  Gdn^ral  de  Sa  Majesty  le  Roi  de 
Prusse. 
The  Araba. 

Macpherson's  Indian-sick  transport  wagon. 
Currie's  Indian  sick-transport  wagon. 
Dr.  Francis'  proposed  ambulance  wagon  for 
India. 
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British  -       -  21.  Spring- wagon  in  use  during  the  Peninsular     Chap.  V. 

war,   

-22.  British  hospital  wagon,  regulation  pattern. 
New  Zealand  23.  New  Zealand  sick-transport  wagon. 

^^Hop^e^°°^  }       ^^P®  ^^^^  sick-transport  wagon. 

(Bb.)  Four-wheeled  Conveyances  combining  particular 
Adaptations  to  fit  them  both  for  the  Carriage 
OF  Sick  and  for  the  Transport  of  Stores. 

Under  this  head  the  following  examples  are  noticed  : — 

British  -       -    1.  Director-General  Dr.  Smith's  wagon. 

„     -       -    2.  Flanders  wagon, 
French  -       -    3.  Caisson  d'ambulance  l 'ran9ais. 


Description  of  particular  Wagons, 

Sick-transport  wagons  of  the  first  category. — Following  the  Sick-transport 
same  arrangement  as  that  adopted  in  describing  the  sick-trans-  wagons, 
port  carts,  the  wagons  included  under  (B),  viz.^  Four-wheeled 
"  conveyances  constructed  solely  for  the  carriage  of  sick  and 
"  wounded/'  will  be  first  noticed, 

Larrey's  "  voiture  d'ambulance  volante  d  quatre  roues"  Construction 
This  wagon  was  constructed  and  suspended  on  the  same  plan  as  of  Larrey's 
Larrey's  two-wheeled  cart  already  described,*  being  only  increased  sick-transport 
in  length  and  width,  so  as  to  admit  of  its  receiving  four  instead 
of  two  recumbent  patients.  It  was  drawn  by  four  horses,  and 
conducted  by  two  drivers  riding  postilion.  The  same  proportion 
of  patients  to  draft  power  and  to  drivers  was  therefore  main- 
tained in  the  wagon  as  was  employed  in  the  ambulance  cart. 
The  wagon  opened,  however,  on  one  of  its  sides,  the  left,  instead 
of  at  the  two  ends.  The  opening  was  made  as  wide  as  possible 
by  two  doors  sliding  in  grooves  up  to  the  ends  of  the  conveyance, 
and  thus  the  full  complement  of  wounded  men  could  be  placed 
on  the  floor  of  the  interior  while  still  lying  down,  and  arranged 
in  their  places  without  much  difficulty.  The  floor  was  fitted 
with  a  fixed  mattress,  and  the  sides  were  padded  up  to  the  same 
height  as  the  carts.  Beneath  the  wagon  was  suspended  a  grating 
which  could  be  carried  like  a  handbarrow  in  case  of  need.  It 
was  employed  with  the  wagon  for  the  reception  of  various  articles 
and  to  assist  in  fixing  the  centre  of  gravity.  The  front  part  of 
the  vehicle  turned  on  the  axle,  and  the  fore-wheels  were  made 
sufficiently  small  to  pass  under  the  body,  to  facilitate  the  move- 
ment of  rotation.  The  wounded  men  lay  on  the  mattressed 
floor  in  the  long  direction  of  the  conveyance,  their  legs  meeting 
and  a  httle  crossing  each  other  in  the  middle.  There  does  not 
appear  to  have  been  any  steps  taken  to  separate  the  patients  or 
to  prevent  them  from  coming  into  contact  with  each  other,  and 
the  construction  altogether  was  of  a  very  simple  kind. 


*  See  page  340. 
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Sick-transport 
■wagon  used 
with  the  army 
in  Paris. 


Its  construc- 
tion. 


Construction 
of  Arrault's 
wagon. 


Voiture  d'amhulunce  Frangaiae  d  quatre  roues  (modern). — At 
the  Exposition  of  18G7,  the  French  Government  exhibited  an 
ambulance  wagon  differing  very  little  from  an  ordinary  omnibus. 
It  is  one  which  has  been  designed  specially  for  transporting  the 
sick  of  the  garrison  of  Paris  and  its  neighbourhood  from  the 
barracks  to  the  hospitals.    It  has  never  been  introduced  into 
the  general  service  of  the  French  army,  nor  has  it  been  employed 
on  active  field  service.    The  pattern  exhibited  consisted  of  an 
interior  compartment  entered  from  behind,  and  a  coupe  in  front, 
communicating  with  the  interior  by  a  glazed  door  in  the  partition 
separating  the  two  divisions  of  the  vehicle.    The  seats  in  the 
interior  were  placed  longitudinally,  and  would  accommodate 
eight  patients  sitting  or  two  recumbent.    The  coupe  seat  was 
placed  transversely,  and  was  intended  to  carry  two  sick  men  and 
two  infirmiers.  The  total  charge  was,  therefore,  ten  sick  and  two 
infirmiers.    Eoom  was  provided  in  a  well  beneath  the  vehicle 
for  the  arms  and  kits  of  the  soldiers  carried.    If  not  required 
for  patients,  this  vehicle  could  carry,  in  case  of  need,  500  kilo,  of 
materials,  but  the  benches  were  not  removable,  and  there  was 
no  special  adaptation  to  fit  it  for  a  store-transport  wagon.  Any 
other  omnibus  would  answer  this  purpose  equally  as  well.  The 
weio-ht  of  the  vehicle  was  officially  stated  to  be  930  kilo. ;  the 
price,  1,200  francs,  or  48^.    The  opening  behind  was  ascended  to 
by  folding  iron  steps,  and  was  objectionably  high,  being  four  feet 
and  a  half  from  the  ground.     There  was  a  central  door  for 
admission  on  ordinary  occasions  ;  but,  if  necessary,  the  whole  of 
the  back,  being  hinged  on  each  side,  could  be  thrown  open. 
Without  this  arrangement  it  would  have  been  scarcely  possible 
to  have  effected  the  entrance  of  patients  requiring  admission  in 
a  recumbent  position.  Five  rather  small  windows  were  provided, 
two  on  each  side  and  one  in  the  door  behind,  but  these  hardly 
appeared  to  be  sufficient  for  purposes  of  ventilation.    It  was  a 
vehicle  quite  unsuited  for  campaigning  purposes,  being  evidently 
designed  for  the  special  service  in  which  it  was  habitually 
employed. 

Arrault's  ambulance  wagon  {Fomyon  pour  le  transport  des 
blesses  de  M.  Arrault).—A  model  of  this  wagon  was  exhibited 
by  the  Central  French  Committee  at  the  Universal  Exhibition 
of  1867;  there  was  no  ftiU-sized  pattern  of  it  shown.  It 
resembled  Baron  Larrey's  ambulance  cart  in  the  manner  by 
which  access  was  gained  to  the  interior  ;  the  two  ends,  before 
and  behind,  being  converted  into  folding  doors  for  this  purpose. 
There  was  a  louvred  ventilator  in  the  middle  of  the  roof ;  and 
the  roof  itself,  being  hinged  on  one  side,  was  rendered  capable  of 
beino-  raised  and  partially  opened  to  admit  sunlight  and  air.  Its 
peculiar  feature,  however,  was  the  internal  arrangement  for  carry- 
i      ,-,  p^T. +i.io  TA,-,r-t->r.Q£>  f.ify-1-.f.  fnldiufT  litters  of  framed 


Its  seats  and 
litters. 


interior  oi  tne  waguu,  luui  ^/^^  ^.c^^^  oxv.v..      —   o-  ^ 

them  transversely,  was  to  turn  the  floor  space  to  greater  advan- 
tage, particularly  when  the  patients  were  carried  i-ecumbent 
Each  litter,  when  folded  up,  formed  a  seat ;  when  unfolded,  it 
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acted  as  a  bed  for  a  patient  lying  at  full  length.  Thus  the  wagon 
was  arranged  to  carry  eight  patients  sitting,  all  the  seats  being 
then  occupied  ;  or  four  patients  recumbent,  when  two  only  of 
the  litters  on  each  side  were  used.  A  hand-lift  hung  down  from 
the  roof  over  each  chair.  Although  there  was  no  opportunity  of 
testing  the  qualities  of  this  vehicle,  an  examination  of  the  model 
sufficed  to  show  its  unpractical  nature.  The  transverse  arrange- 
ment of  the  recumbent  patients  would  cause  the  access  of 
attendants,  if  required,  to  the  two  in  the  centre  to  be  very 
difficult.  To  open  the  roof,  as  designed,  would  evidently  also  be  no 
easy  matter ;  and  when  the  roof  and  ends  were  closed,  the  venti- 
lation inside  would  be  very  defective.  The  following  illustration, 
which  is  copied  from  a  pamphlet  by  M.  Arrault,  descriptive  of 
his  contrivances,*  affords  a  general  idea  of  the  appearance  of  the 
interior  of  this  conveyance.  In  the  sketch  the  seats  appear  to 
be  wholly  resting  upon  the  floor  of  the  wagon  ;  but  in  the  model 
shown  in  Paris,  although  there  were  similarly  shaped  frames  and 
legs  to  them,  the  seats  themselves  were  suspended  from  the  sides 
of  the  vehicle,  evidently  with  the  intention  of  modifying  the 
effects  of  concussions  during  its  movement. 


CUAP,  V. 


Fig.  CXXXVIII.— Sketch  to  show  the  interior  arrangement  of  Arrault's  ambulance 

wagon. 

United  States'  sick-transport  wagons.  —  Several  forms  of 
ambulance  wagons  were  employed,  or  experimentally  tried, 
during  the  late  war  of  the  rebelh'on  on  the  American  continent, 
and  of  some  of  these  the  present  Surgeon-General  of  the  United 
States  has  been  kind  enough  to  send  me  illustrative  engravings. 
These  drawings  include  the  wagons  known  under  the  names  of 

*  Appendice  de  la  Notice  sur  le  Perfectlonnemeut  du  Materiel  des  Ambulances 
Volantes,  par  Henri  Arrault,  Paris,  1867,  p.  4. 
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the  "  Tripler  "  "  Wheeling,"  and  "  Rucker  "  wagons,  as  well  as 
some  others  which  were  discarded  as  failures  during  the  war. 
The  last-named,  the  "  Eucker  "  wagon,  in  a  modified  form,  gained 
one  of  the  prizes  offered  for  the  best  kind  of  ambulance  wagon  at 
Paris  in  1867.  Another  United  States'  wagon,  designed  for  use 
during  the  war,  but  not  one  generally  adopted  in  the  army,  has 
also  attracted  a  good  deal  of  notice.  This  is  a  wagon  invented 
by  Dr.  Howard,  of  New  York.  These  conveyances  will  now  he 
severally  described. 

"  Triplet' "  sick-transport  wagon. — This  wagon  took  its  name 
from  having  been  designed  by  Surgeon  Tripler  of  the  United 
States'  army.  It  was  one  of  the  forms  of  sick-transport  ambu- 
lance conveyances  used  at  the  early  period  of  the  war,  and  was 
subsequently  abandoned  from  being  found  too  cumbersome  for 
general  use.  The  Tripler  wagon  was  drawn  by  four  horses  and 
was  constructed  to  carry  eight  men,  all  lying  down.  The  patients 
were  placed  on  litters  which  were  removable,  and  capable  of  being 
used  as  hand  conveyances  ;  they  were  laid  in  two  tiers,  one  above 
the  other,  four  on  the  floor  of  the  conveyance  and  four  on  the 
platform  or  upper  compartment.  The  Washington  report,  else- 
where quoted,  briefly  states  that  these  wagons  rendered  good 
service,  but  were  very  heavy.  The  following  sketch  shows  the 
arrangement  of  the  interior  of  the  "Tripler"  wagon  seen  from 
behind.  The  length  of  these  wagons  must  have  rendered  them 
very  unwieldy  and  especially  inconvenient  for  turning  in  narrow 
roads.  It  is  indeed  difficult  to  understand  how  the  wounded 
could  have  been  put  in  and  out  of  them  without  risk  of  additional 
injury  owing  to  the  manner  m  which  they  were  laid  one  in  front 
of  the  other,  and  the  height  at  which  the  uj)per  story  of  litters 
was  placed. 


Fig.  CXXXIX.— Rear  view  of  the  "  Tripler"  ambulance  Avagon,  for  the  carriage  of 

eight  reciijubent  patients. 


,1 
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The  ''Wheeling"  or  '' Itosecrans"  side-transport  wagon. —     Chap. V. 

This  was  the  -wagon  most  extensively  used  by  the  armies  of  the   

United  States  during  the  latter  part  of  the  late  war  in  that  JingM^agon 
country.     The  Washington  report*  states  that  it  derived  its  mostly  used 
name  from  having  been  first  constructed  at  Wheeling,  Virginia,  during  the 
according  to  the  designs  of  General  Rosecrans,  and  that  it  soon  UiiitId'*States! 
came  into  very  general  use.    It  differed  in  many  respects  from 
the  wagon  last  described.    It  was  light  enough  to  be  drawn  by 
two  horses,  and  was  constructed  to  carry  both  sitting  and 
recumbent  patients  ;  its  capacity  being  for  ten  or  twelve  persons 
sitting,  or  for  two  or  three  sitting  with  two  lying  down.  The 
two  following  drawings  show  the  general  form  and  appearance 
of  this  wagon. 


*  Circ.  No.  6.    Ante  cit.  p.  84. 
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Fig.  CXLI. — Eear  elevation  of  the  "  Wheeling  "  ambulance  wagon.    One  seat  is 
shown  arranged  for  patients  sitting  ;  the  other  for  a  patient  recumbent. 

The  principal  feature  of  novelty  in  this  wagon  was  the  manner 
in  which  the  seats  could  be  converted  at  pleasure  into  litters  for 
recumbent  patients.  The  seats,  which  were  made  available  for 
this  purpose,  were  two  cushioned  benches  attached  to  the  two  sides 
of  the  interior  of  the  wagon,  and  continued  along  its  whole  length. 
From  each  of  these  benches  there  depended  a  hinged  cushioned 
flap,  of  exactly  the  same  length  as  the  seat  itself  This  flap  was 
capable  of  being  readily  elevated  and  brought  to  the  same  level 
as  the  seat ;  and,  when  in  this  position,  it  could  be  securely  fixed 
by  some  iron  feet  Avhich  were  folded  within  the  flap,  and  for  the 
ends  of  which  proper  receptacles  were  provided  in  the  floor  of  the 
vehicle.  Thus  supported,  the  flap  and  the  seat  together  formed 
a  commodious  litter  sufiiciently  wide  for  carrying  a  recumbent 
patient.  When  the  two  flaps  were  raised  they  met  in  the  centre 
of  the  carriage,  and  accommodation  for  the  carriage  of  two 
patients  lying  down  was  thus  aflbrded. 

In  front  of  the  benches  or  litters  just  mentioned  a  transverse 
seat  was  provided  for  a  driver,  and  on  the  same  seat  by  the 
driver's  side  there  was  room  for  two  or  three  patients  to  be 
carried  sitting.  Under  this  seat  there  was  a  box  containing 
various  kinds  of  medical  comforts,  a  camp  kettle,  lantern,  and 
other  articles  for  field  use.  A  five-gallon  water-tank  was  secured 
at  the  back  of  the  carriage,  in  the  space  beneath  one  of  the  longi- 
tudinal benches,  the  tap  being  got  at  from  the  outside  ;  in  the 
corresponding  space  on  the  opposite  side  some  stretchers  were 
carried  rolled  up. 

The  weight  of  the  wagon  complete  was  between  700  and 
800  lbs.    Tlie  body,  which  was  of  the  tray  kind,  was  7^  feet 
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long 


by  3  feet  9  inches  broad. 


It  was  supported  on  three  Chap.  V. 
double  elliptic  springs,  two  on  the  rear  axle  being^  placed 
longitudinally,  one  on  the  fore  axle  in  a  transverse  direction.  A 
spare  spring  was  carried  transversely  behind.  The  cover  was 
made  of  canvas  stretched  over  a  light  frame  of  wood ;  curtains 
of  the  same  material  were  provided  for  the  sides.  These  could 
be  opened  or  securely  closed  at  pleasure.  The  fore  wheels  were 
3  feet  5  inches  in  diameter,  the  hind  wheels  4  feet  1  inch.  The 
wagon  was  fitted  with  a  break,  the  pressure  being  applied  to  the 
hind  wheels  by  a  handle  worked  near  the  driver's  seat  in  front. 
A  footstep  at  the  back  was  provided  to  help  patients  to  mount, 
or  bearers  to  carry  patients  into  the  interior. 

The  principal  objections  made  to  this  wagon  appear  to  have  I'aults  of  the 
been  that  it  was  too  high  fi-om  the  ground,  especially  for  getting  ^.q^'"^ 
recumbent  patients  into  their  places.    The  motion  too  was  said 
to  be  uneasy,  unless  there  was  a  full  complement  of  persons 
sitting  in  the  wagon.    With  only  two  recumbent  patients  the 
action  of  the  springs  was  stated  to  be  excessively  troublesome. 

Other  American  sick-transport  wagons  tried,  hut  discarded  as  Unsuccessful 
failures. — The  following  drawings,  sent  me  by  Surgeon-General  ^™ 
Barnes,  exhibit  two  forms  of  four-wheeled  wagons,  which  were  wagons, 
tried  for  sick-transport  purposes  in  the  United  States,  but 
proved  failures. 

One  of  these  wagons  was  suspended  between  two  long 
semi-elliptical  springs  placed  on  each  side  of  the  body  of  the 
wagon.  It  was  constructed  to  accommodate  patients  sitting 
behind  as  well  as  with  the  driver  in  front,  while  room  was 
provided  for  two  recumbent  patients  between  them.  The 
drawings  sufficiently  explain  the  arrangement  adopted  in  this 
instance. 


Fig.  CXLIT. — Side  view  of  United  States'  sick-transport  ■wagon  suspended  between 

two  semi-elliptical  springs, 
22014.  jj  2 
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Fig.  CXLin. — Sectional  view  of  United  States'  wagon  suspended  between  two  semi- 
elliptical  springs. 

The  second  wagon,  referred  to  above,  was  supported  upon  four 
semi-elliptical  springs,  placed  loiigitudiually  below  the  body  of 
the  vehicle  ;  but  the  chief  point  of  interest  connected  with  it  is 
the  plan  of  construction  by  which  it  was  enabled  to  be  opened 
at  the  sides,  and  elongated  or  closed  at  pleasure  at  both  ends. 
No  farther  particulars  concerniug  this  'carriage,  or  the  circum- 
stances which  caused  it,  as  well  as  the  preceding  pattern,  to  be 
disapproved  of  when  tried  on  active  service,  were  sent  to  me. 


Fig.  CXLIV. — Side  view  of  United  States'  sick-transport  wagon  with  side  and  end  i 

openings. 
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Tlie  Ilotvard  sick-transport  wagon.— Thia  American  wagon     Chap.  V. 
was  constructed  after  the  designs  of  Dr.  B.  Ho-Ward,  who  served  - — 
for  some  time  in  the  United  States  army.    It  was  not,  like  the  feSmrof  the 
precedino-  wagons,  in  general  use  with  the  armies  of  the  United  Howard  eick- 
States,  and  is  not  alluded  to  in  the  Surgeon-General's  report  on  transport 
the  means  of  transportation  of  the  womided  during  the  war.  ^"^^son. 
A  full  account  of  the  construction  of  the  conveyance,  with  a 
series  of  illustrative  drawings,  which  appeared  in  one  of  the 
publications  of  the  United  States  Sanitary  Commission,"^  was 
kindly  given  to  me  by  Dr.  Howard  himself,  and  it  is  from  that 
source  that  the  following  account  of  the  vehicle  is  chiefly 
derived. 

The  distinguishing  feature  of  Dr.  Howard's  wagon  is  the 
arrangement  of  its  springs.  Of  these  there  are  two  systems, 
one  of  which  may  be  called  primary,  the  other  secondary. 
The  first  system  corresponds  with  the  ordinary  arrangement 
of  outside  springs,  intervening  between  the  body  of  a  wagon 
and  its  axletrees  ;  the  second  is  within  the  body  of  the  wagon, 
intervening  between  the  floor  of  the  vehicle  and  an  internal 
frame  designed  for  the  support  of  the  seats  upon  which  the  patients 
are  placed  when  they  are  carried  sitting,  or  of  the  litters,  when 
they  are  carried  recmnbent.  The  first  set  are  the  wagon  springs 
proper ;  the  second  set  are  called  by  Dr.  Howard  "  counterpoise 
springs." 

The  primary  springs  are  three  in  number,  are  made  of  steel,  its  primary 
and  are  strong  and  semi-elliptical  in  form  to  limit  their  elasticity,  springs. 
Two  of  them  are  placed  on  the  rear  axle,  one  on  the  fore  axle. 
The  hinder  springs  have  a  direction  corresponding  with  the 
length  of  the  wagon,  the  fore  spring  is  placed  transversely  ;  the 
object  being  to  limit  rolling  as  well  as  pitching  of  the  body  of 
the  wagon  in  its  various  movements  over  uneven  ground. 

The  following  is  the  arrangement  of  the  secondary,  or  counter-  its  counter 
poise,  springs.    They  are  distinguished  as  perpendicular  and  Poise  springs, 
lateral  counterpoise  springs. 

The  platform  on  which  the  seats  and  beds  rest  consists  of  a 
frame  raised  a  few  inches  above  the  floor  of  the  wagon.  This 
frame,  of  which  one  side  is  shown  in  Fig.  No.  CXLV,,  is  as  long, 
but  not  so  wide  by  about  two  inches,  as  the  inside  of  the  body 
of  the  wagon.  There  is,  therefore,  an  interspace  on  each  side  of 
the  interior  of  the  body  of  the  wagon,  between  it  and  the 
frame  of  the  platform.  These  two  spaces  are  marked  p  p,  in 
Fig.  No.  CXLVI.  Within  them  are  placed  four  lateral  semi-elliptical 
springs,  two  on  each  side,  and  direct  contact  between  the  frame 
and  the  sides  of  the  vehicle  is  thus  prevented.  The  springs  are 
fastened  at  the  centres  of  their  arcs  to  the  inside  of  the  body 
of  the  wagon.  The  feet  of  these  springs  (a  a,  Fig.  cxlvi.)  play 
upon  iron  plates  on  the  outside  of  the  platform.    A  block  of 


*  The  Sanitary  Commission  Bulletin,  vol,  1,  Nos.  31  and  32.  Philadelphia, 
Pehruary  1st  and  15th,  1865. 
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india-rubber  is  fixed  on  the  side  of  the  pktforra  opposite  to  the 
centre  of  the  arc  of  each  spring,  so  that  on  the  application  of ' 
much  force  the  shock  may  be  received  by  the  india-rubber 
blocks,  which  thus  act  as  buffers. 

The  platform  itself  stands  upon  four  iron  stanchions  (d  d, 
Fig.  No.  CXLV.),  each  of  which  rests  on  a  spring,  like  one  of  the 
lateral  springs  just  described,  but  much  stronger.    The  iron 
stanchions  resting  upon  the  steel  springs,  the  feet  of  which  play 
upon  iron  plates  let  into  the  floor  of  the  wagon,  are  shown  in 
Fig.  No.  CXLV.    Each  spring  is  restrained  in  its  motion  upward, 
by  being  held  within  an  iron  staple,  and  when  by  an  unusual 
weight  it  is  pressed  heavily  downwai-d,  the  force  is  received  by  a  ■ 
block  of  india-rubber  which  is  enclosed  within  the  staple.  By 
this  arrangement  an  impulse  communicated  to  the  floor  of  the 
ambulance  wagon,  instead  of  being  propagated  directly  to  the : 
beds  or  seats,  causes  a  counteraction  downwards  of  the  platform 
springs.    This  counter  stroke,  if  the  force  be  very  great,  spends  i 
itself  upon  the  blocks  of  india-rubber.     "In  this  way,  both 
"  laterally  and  perpendicularly,"  Mr.  Howard  states,  "  a  constant , 
"  poise  is  preserved,  and  what  would  otherwise  be  a  very  violent . 
"  jar  is  reduced  to  little  more  than  a  vibration.    The  steadiness; 
"  of  the  entire  vehicle  is  preserved  by  the  stout  semi-elliptical . 
"  springs  beneath  the  body,  and  the  delicacy  regulated  to  any 
"  degree  by  the  internal  counterpoise  springs  within  the  body." 


Pig.  No.  CXLV. — View  of  the  perpendicular  counterpoise  springs  on  -which  the  inter-- 
nal  platform  is  supported  in  Howard's  ambulance  wagon,  d  d,  iron  stanchions ; ; 
e  e,  india-iTihber  blocks  and  staples ;  h  h  h,  sections  of  seats  ;  k  k  k,  rollers. 


Fig.  No.  CXLVI. — View  of  the  lateral  counterpoise  springs  between  the  platform  andi 
body  of  Howard's  ambulance  wagon,  p  p,  spaces  between  the  sides  of  the? 
wagon  and  the  platform  ;  a  a,  feet  of  lateral  springs ;  b  h,  blocks  of  india-rubber  ; ; 
8  8  8,  seats  ;  7,  litter  in  position  ;  9  9  9,  rollers,  \  inch  clear  of  cushions  of  seats,  , 
on  which  litter  is  rolled  ;  10,  springs. 


Action  of  the  The  system  of  springs  just  described  is  ingenious,  and  they 
springs  in  the  would  appear  calculated  from  then-  arrangement  materially  to » 
fioward         lessen  the  severity  of  the  jolts  and  oscillations  to  the  occupants  j 


wagon 


Hoivard  Sick-Transport  Wagon. 


389 


of  the  seats  or  littera  in  case  of  the  vehicle  having  to  pass  over  Chap.  V. 
very  rough  ground.  The  springs  are  all  of  ordinary  construction, 
and  do  not  appear  likely  to  suffer  accidental  injury,  nor  to  pre- 
sent difficulties  as  to  their  repair  or  replacement  in  case  of 
getting  out  of  order.  The  supplementary  india-rubber  pada 
connected  with  the  steel  springs  are  not  subjected  to  any  stretch- 
ing or  strain,  and  are  not  therefore  liable  to  become  damaged  in 
the  same  way  as  india-rubber  springs  wb.en  employed  as  substi- 
tutes for  steel  springs.  The  pads  indeed  are  only  of  secondary- 
importance.  The  same  object  that  has  been  had  in  view  in  this 
instance  through  the  so-called  "  counterpoise  springs  "  was  sought 
to  be  attained,  in  Director- General  Smith's  wagons,  elsewhere 
described,  by  having  the  litters  double-framed  with  intervening 
india-rubber  springs  ;  in  M.  Arrault's  wagon  by  having  the 
litters  suspended  from  the  inside  of  the  body  of  the  wagon ;  in 
Cberry's  cart  by  connecting  the  seats  and  litters  with  ropes 
attached  to  the  sides  of  the  cart.  It  is  to  be  observed,  however, 
that  Mr.  Howard's  system  provides  against  the  action  of  lateral 
as  well  as  perpendicular  impulse,  which  was  not  the  case  in  any 
of  the  vehicles  just  named. 

The  Howard  wagon  is  intended  for  draught  by  two  horses.  It  Fittings  of  the 
is  calculated  to  carry  six  patients  sitting  within  the  body  of  the  Howard 
wagon,  and  two  sitting  with  the  driver  ;  or  one  patient  recum- 
bent and  three  sitting  inside ;  or  two  lying  inside.  The  seats 
are  arranged  transversely  (8,  8,  8,'Fig.  CXLVI.),  and  are  permanent ; 
a  moveable  leather  strap  is  provided  as  a  back  for  the  central 
seat,  and  the  adjoining  sides  and  ends  of  the  wagon  are  padded 
for  the  foui  corner  seats.  When  the  stretchers  are  used  for 
recumbent  patients  they  are  arranged  to  slide  over  the  seats  on 
wooden  rollers  placed  within  the  frame  of  the  platform  before 
described,  but  just  clearing  the  seats  themselves.  When  the 
stretchers  are  not  required  they  are  carried  in  two  shallow  com- 
partments under  the  floor  of  the  wagon,  and  the  floors  of  these 
compartments  are  also  fitted  with  small  roUers,  so  that  the 
stretchers  can  be  moved  in  and  out  of  them  with  facilitv. 

The  _wagon  is  provided  Avith  a  special  arrangement  for  affording 
ease  to  patients  sufiering  from  fractures  of  the  lower  extremity  ; 
two  parallel  iron  bars,  between  which  runs  a  roller  with  a  hook 
attached  for  suspending  a  double  inclined  plane  or  other  such 
suitable  apparatus,  being  attached  to  the  roof  longitudinally 
over  the  situation  for  each  litter.  Water  is  carried  in  a  tank, 
which  is  made  to  slide  into  a  grooved  bed  in  rear  of  the 
cart,  where  it  is  secured  by  an  ordinary  fastening.  The  tank  is 
made  of  wood,  lined  with  zinc,  and  bound  with  metal  bands. 
The  spigot  protrudes  through  the  tail-board  of  the  wagon,  so  as 
to  be  readily  accessible,  and  is  protected  during  loading  and 
unloading  by  the  upper  section  of  the  tail-board,  wliich  falls 
down  over  it.  Some  of  the  details  of  construction  which  have 
just  been  described  may  be  observed  in  the  two  following  illus- 
trations. 
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I'ig.  CXLVn.-^General  view  of  Howard's  sick-transport  wagon.  ( 1 ,  leather  moveable 
back  for  middle  seat ;  2,  spigot  of  water  tank  ;  3,  litter,  with  handles,  drawn  partly 
out,  on  small  steel  rollers  sunk  in  floor  of  compartment ;  4,  litter,  in  position  ; 
5,  inside  of  door  of  compartment  for  litters ;  6,  stretchera  carried  outside  ;  7,  loop 
for  gun  racks.) 


Eig.  CXLVin.— Front  view  of  Howard's  sick-transport  wagon.  (1,  stout  semi- 
elliptical  spring  ;  2,  complete  back  to  driver's  seat ;  3,  leather  back  to  middle  seats ; 
4,  hook  for  support  of  fractured  limbs.) 

The  inventor  of  this  wagon  claims  as  one  of  its  advantages 
in  a  military  point  of  view  that,  besides  the  prescribed  articles 
which  may  be  carried  in  the  driver's  box,  a  large  amount  of 
medical  supplies  in  case  of  necessity  may  be  safely  carried  in  tlie 
space  between  the  platform  on  which  the  seats  rest,  and  the  floor 
of  the  wagon.  With  the  necessary  supplies  stowed  away  thus, 
the  proper  care  of  the  wounded  would  not  be  impeded  by  the 
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absence  of  the  regular  ambulance  store-wagons  ;  a  casualty  whicli     Ciiap.  V. 
has  frequently  happened  during  the'  first  few  days  after  great  ' 
battles,  and  on  almost  every  occasion  after  cavahy  engagements, 
and  which,  from  the  nature  and  circumstances  of  such  events, 
must  frequently  recur. 

I  am  not  acquainted  with  the  exact  weight  of  the  Howard  Verdict  re- 
wagon,*  but  Inspector-General  Dr.  Muir,  C.B.,  who  saw  some 
of  them  with  the  army  of  the  Potomacf,  informs  me  that  they 

wagon  in  the 

were,  when  complete,  so  heavy  as  to  cause  them,  notwithstanding  United  States. 

•thefr  ingenious  arrangements,  to   be  universally  condemned. 

■Dr.  Muir  inspected  them  in  company  with  the  chief  medical 

director  and  many  of  the  Potomac  army  surgeons.  These 

officers  informed  him  that  the  qualities  of  the  Howard  wagons 

had  been  thoroughly  tested,  and  that  an  unanimous  verdict  had 

been  pronounced  against  them,  not  only  on  account  of  their 

weight,  but  because  they  were  less  handy  than  the  Wheeling 

wagons  in  ordinary  use,  and  because  also  they  were  liable  to  get 

out  of  order  owing  to  their  complicated  construction. 

''Rucker  sick-transport  wagon." — This  wagon  was  constructed  The  "Rucker" 
under  the  direction  of  Major-General  Eucker,  of  the  United  ^J;*^"^"?''"* 
States'  Quartermaster's  Department,  at  the  Government  repair 

commended 

shops,  Washington,  towards  the  close  of  the  late  war,  and  met  for  future 

with  much  approval.    In  the  Surgeon-GeneraFs  report,  before  unSd  States^ 

quoted,  it  is  stated  that  this  conveyance  had  been  recommended  army. 

for  adoption  as  the  regulation  sick-transport  wagon  of  the  United 

States'  army.    The  Rucker  wagon  is  adapted  for  the  reception  of 

patients  either  in  a  sitting  or  in  a  recumbent  position.    It  is  so 

planned,  that  four  patients  are  capable  of  accommodation  in  the 

latter  posture.    Eight  or  ten  sick  soldiers  can  be  carried  in  it 

seated.    It  resembles  the  Wheeling  wagon  described  a  few  pages 

back  in  several  respects ;  like  it,  when  used  for  the  carriage  of 

patients  sitting,  two  cushioned  seats,  with  cushioned  flaps  dropped 

down  in  front,  are  arranged  along  the  two  sides  of  the  interior  of 

the  conveyance.  These  seats  are  also  made  to  act  as  litters.  The 

manner  of  using  them,  however,  when  they  are  required  for 

patients  lying  down  is  different  from  the  plan  adopted  in  the 

Wheehng  wagon.    Under  the  circumstances  named,  the  seats  are  Construction 

detached  from  their  connexions  with  the  sides  of  the  vehicle,  are  of  the  Eucker 

folded  flat,  and  are  then  laid  upon  the  floor  of  the  wagon.  Here 

they  are  ready  for  use  as  litters  or  stretchers.    Small  wheels  are  its  lower  tier 

permanently  attached  to  them  to  facilitate  their  ingress  and  of  litters. 

*  A  pattern  of  the  Ho-ward  wagon,  made  of  hickory,  and  well  built,  -was  at  the  Result  of  trials 
Paris  Exhibition  of  1867,  and  its  weight,  including  the  stretchers  which  belonged  to  of  the  Howard 
it,  was  judged  to  be  about  11  cwt.   The  chief  objections  made  to  it,,  on  trying  it  in  wagon  at 
the  park,  -were,  the  difficulty  of  turning,  no  contrivance  existing  at  the  fore  part  of  Paris, 
the  wagon  to  facilitate  this  operation ;  the  narrowness  of  the  front  seat  for  three 
persons  ;  and  the  insufficient  depth  and  confined  space  for  the  patients  carried  sitting 
in  the  interior.    It  was  also  found  difficult  to  place  a  patient  lying  on  one  of  the 
stretcliers  into  the  wagon  owing  to  the  height  of  the  platform  on  which  the  stretcher 
had  to  be  placed. 

t  Thirty  of  them  are  said  to  have  been  built  for  the  use  of  this  army.  They  were 
probably  provided  out  of  the  funds  of  the  Volunteer  Sanitary  Commission,  as  they 
do  not  appear  in  the  list  of  transport  officially  provided  by  the  United  States' 
Government. 
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Chap.  V.  egress  when  patients  are  lying  upon  them.  To  accommodate  the 
other  two  recumbent  patients,  the  backs  of  the  seats  are  made 
high,  are  only  joined  to  the  sides  of  the  wagon  by  hinges  at  their 
up])er  margins,  and  are  thus  adapted  for  being  raised  upwards 
and  inwards  toward  the  middle  of  the  carriage.  On  being 
elevated  in  the  manner  described,  the  two  backs  meet  close 
together  in  the  centre  of  the  carriage,  and  are  now  ready  to  be 
supported  by  some  iron  props,  which,  being  hinged  to  their 
under  surfaces,  can  readily  be  lowered  for  the  purpose.  There 
are  small  openings  in  the  floor  for  the  reception  of  these  props. 
In  this  way  a  platform  partition  is  formed  in  the  carriage,  on 
which  two  stretchers  can  be  laid.  The  stretchers  for  this  purpose 
are  carried  in  the  wagon  ;  they  are  slung  fi-om  the  roof,  each 
stretcher  being  attached  by  one  of  its  sides  to  the  middle  of  the 
roof,  and  by  its  other  side  to  the  part  where  the  spring  of  the 

litters  arched  roof  commences.  The  upper  stretchers  are  of  very  simple 
construction,  are  not  provided  with  wheels  like  the  lower  pair, 
and  have  no  special  means  provided  for  helping  the  bearers 
to  get  them  upon  the  platform  when  patients  are  lying  upon 
them.  The  distance  between  the  surfaces  of  the  litters  on  the 
floor  and  of  those  placed  on  the  upper  platform  is  a  little  over 
two  feet ;  the  space  between  the  two  platforms,  that  is,  between 
the  under  surface  of  the  upper  platform  and  the  upper  surfaces 
of  the  two  lower  litters,  twenty-one  inches.  This  space  is  ven- 
tilated by  four  louvres  which  open  on  each  side  of  the  wagon. 
The  whole  arrangement  will  be  best  understood  by  reference  to 
the  cross-section  sketches,  copied  from  Surgeon-General  Barnes' 
circular,  of  November,  1865,  which  are  subjoined. 


Pig.  CXLIX. — Ambulance  wagon,  built  at  "Washington,  under  the  direction  of  Major- 
General  Rucker,  and  recommended  for  adoption  as  the  regulation  sick-tranBport 
■wagon  of  the  United  States  army. 
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No.  1. 


No.  2. 


Chap.  V. 


Fig.  CL.— Cross  sections  of  the  Kuclcer  wagon.  No.  1,  arranged  for  patients  sitting. 
No.  2,  arranged  for  patients  recumbent,  the  seats  being  detached,  lowered,  and 
acting  as  stretchers,  the  backs  of  the  seats  being  raised,  and  supporting  two  stretchers 
brought  down  from  the  roof. 

The  body  of  the  wagon  is  similar  in  general  construction 
to  that  of  the  Wheeling  wagon,  but  is  slightly  longer  and 
broader,  being  eight  feet  long  by  four  feet  broad.  It  is  supported 
on  platform  springs ;  there  is  no  inner  system  of  springs  within 
the  carriage  or  attached  to  the  stretchers.  The  wheels  are  unequal 
in  size,  but  the  fore  Avheels  do  not  turn  under  the  body  of  the 
wagon ;  they  are  of  the  same  diameters  as  those  of  the  Wheeling 
wagon.  The  water  is  carried  in  front,  instead  of  at  the  rear  of 
the  vehicle.  The  weight  is  greater  than  that  of  the  Wheeling 
wagon,  being  1,120  lbs.  As  before-mentioned,  there  was  not  the 
opportunity  of  making  any  extended  practical  trials  of  this 
carriage,  the  war  being  nearly  at  its  close  when  its  use  was  first 
introduced. 

The  Rucker  sick-transport  ivagon,  modified  hy  Dr.  Evans  of 
Paris. — This  is  a  carriage  to  which  one  of  the  prizes  was  awarded 
by  the  International  Committee  (see  page  307),  on  the  occasion 
of  the  Paris  Exposition  of  1867.  The  particular  vehicle  which 
received  the  prize  had  been  exhibited  in  the  United  States' 
Sanitary  collection  formed  by  Dr.  Evans,  as  a  pattern  of  the 
Rucker  wagon,  but  it  was  materially  altered  in  its  internal 
fittings  before  being  submitted  to  competition.  The  body,  wheels, 
springs,  and  other  external  parts  of  the  carriage  were  then  un- 
changed, beyond  the  necessary  renewal  to  repair  the  superficial 
defects  which  had  resulted  from  use  and  its  transport  from 
America  ;  but,  as  shown  in  a  descriptive  pamphlet  published  by 
Dr.  Evans,"^  some  of  these  parts  also  have  subsequently  under- 
gone considerable  alteration. 

A  description  has  been  already  given  of  the  plan  adopted  for 
forming  and  supporting  the  two  tiers  of  stretchers  employed  for 


Weight  of 
the  Rucker 
wagon. 


Dr.  Evans' 
sick-transport 
wagon  at  the 
Paris  exhibi- 
tion. 


Alterations  of 
the  Rucker 
wagon  in  Dr. 
Evans'  pattern. 


*  " History  and  Description  of  an  Ambulance  Wagon  constructed  in  accordance 
with  Plans  furnished  by  the  Writer,"    By  Thos.  VV.  Evans,  M.D.,  Paris,  1868. 
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Ciup.  V.     recumbent  patients  in  the  original  Eucker  wagon.    From  that 

  account  it  may  be  seen  that  tlie  Eucker  stretchers  are  destitute  of 

all  elasticity,  beyond  what  is  derived  from  the  platform  springs  on 
which  the  body  of  the  carriage  containing  them  is  placed.  In 
the  converted,  or  Dr.  Evans'  wagon,  steps  have  been  taken  to 
give  elasticity  to  the  stretchers  themselves,  both  to  tlie  lower  and 
upper  tiers,  independent  of,  and  additional  to,  that  derived  from 
the  carriage  springs.  The  plan  of  making  the  upper  tier  of 
stretchers  rest  on  a  platform  formed  of  the  backs  of  the  seats  is 
done  away  with ;  and,  instead,  they  are  carried  suspended  from 
the  roof  and  sides  of  the  wagon,  as  shown  in  the  following  draw- 
ing, which  is  copied  from  the  pamplilet  previously  quoted. 


Fig.  CLI. — Perspective  view  of  the  interior  of  the  Evans'  Sick  Transport  "Wagon. 
a  a,  seats  laid  on  the  floor  to  form  litters ;  b,  head-rest  elevated  ;  c  c,  ledges  for 
seats  ;  d  d,  hooked  rod  hanging  down  from  the  roof ;  //,  upper  tier  of  stretchers 
suspended  ;  g  g  y  g,  india-ruhher  or  leather  rings  ;  i  i,  leather  back  of  front,  or 
driver's  seat ;  k,  tail-hoard  lowered. 

A  different  method  is  adopted  for  giving  elasticity  to  the  lower 
two  stretchers  from  that  which  is  adopted  in  the  upper  tier.  The 
mechanism  by  which  this  end  is  accomplished  is  simple  and 
apparently  very  effective,  without  much  liability  of  becoming 
deranged.  The  floor  of  the  wagon  is  made  double,  and  the 
stretchers  are  furnished  with  small  iron  wheels.  Openings  are 
made  in  those  parts  of  the  upper  floor,  on  which  the  small 
stretcher- wheels  would  rest  when  the  stretchers  are  pushed  home, 
and  the  spaces  thus  left  vacant  arc  nearly  filled  up  by  convex 
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steel  springs.    These  springs  are  bow-shaped;  their  ends  play     Ciur.  V. 
upon  the  fower  of  the  two  floors,  while  the  most  prominent  g^condary 
portions  of  their  convex  aspects  rise  up  into  the  openings  springs  in  the 
in  the  upper  floor,  until  they  are  nearly  on  a  level  with  it.  floor  of  Dr. 
A  grooved  tramway  on  each  side  of  the  floor  of  the  wagon  con-  "^^sod 
ducts  the  corresponding  stretcher  to  its  place  over  the  springs. 
When  the  wheels  of  the  stretcher  rest  upon  the  springs  they  are 
prevented  from  going  further  forward  by  iron  stops ;  and  the 
stretcher  is  completely  prevented  from  shifting  backward  by 
shutting  the  tail-board  of  the  wagon. 


Pig.  CLin. — Sectional  view  of  part  of  the  floor  of  the  Evans'  Sick-Transpoi-t  "Wagon. 
a,  litter-wheel ;  b  h,  one  of  the  floor-springs  ;  c  c,  section  of  upper  and  lower  floor  ; 
d  d,  iron  stops  to  litter- wheel. 
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Effect  of  these 
springs. 


The  upper  tier 
of  stretchers 
in  Dr.  Evans' 
■wagon. 


Ventilation  of 
the  Evans 
wagon. 


In  consequence  of  the  arrangements  above  described,  a  patient 
lying  upon  one  of  these  stretchers  is  doubly  protected  in  case  the 
wagon  receives  a  shock  from  suddenly  meeting  an  obstacle  to  its 
progress ;  for  the  shock  is  first,  to  a  certain  extent,  broken  by  the 
general  springs  of  the  vehicle,  and,  secondly,  is  further  broken  by 
the  yielding  of  the  springs  intervening  between  the  lower  of  the 
two  floors  and  the  stretcher  on  which  the  patient  is  placed.  These 
bow  springs  take  the  place  of,  and  answer  the  same  purpose,  as 
the  india-rubber  springs  attached  to  the  stretchers  tliemselves  in 
the  British  ambulance  wagon,  the  arrangement  of  which,  however, 
necessitates  a  second  frame  to  the  stretcher.  The  floor-spring  plan  is 
simpler  ;  the  springs  from  their  position  are  less  likely  to  get  out 
of  order  than  when  they  are  raised  above  the  upper  floor  ;  and 
the  contrivance  enables  the  stretcher  to  be  less  complicated  in 
construction,  and  less  heavy  than  it  would  be  if  a  supplemen-  ' 
tary  frame  were  added  to  it.  Against  these  advantages  ro.ust  be 
balanced  the  necessity  of  having  a  double  instead  of  a  single 
floor,  and  the  fact  that  the  stretchers,  when  provided  with  their 
own  springs,  as  in  the  British  ambulance  wagon,  can  be  used  if 
needed,  in  any  other  wagon  besides  that  in  which  they  are 
ordinarily  employed,  and  still  preserve  their  elasticity. 

The  upper  two  stretchers  are  suspended  from  a  jointed  iron 
rod,  depending  from  the  centre  of  the  roof  at  the  rear  of  the 
vehicle  ;  from  a  central  upright  post  just  behind  the  seat  of 
the  driver  ;  and  further,  from  four  of  the  wooden  side  standards 
which  assist  in  forming  the  arched  supports  for  the  canvas  cover 
of  the  vehicle.  The  iron  rod  at  its  lower  end  is  doubly  hooked 
for  the  purpose  of  receiving  two  vulcanized  india-rubber  rings 
of  the  same  density  and  solidity  as  those  which  were  employed 
for  suspending  the  stretchers  in  the  railway  ambulance  trains 
used  in  the  United  States  during  the  late  Civil  war.  Dr.  Evans 
has  also  used  leather  straps  in  the  same  way.  Similar  rings  are 
attached  to  the  upright  post,  and  to  the  side  standards  of  the 
wagon.  Into  these  rings  the  handles  of  the  stretchers  are  passed 
in  the  same  manner  as  they  were  in  the  United  States'  railway 
ambulance  cars. 

The  interior  of  the  Evans'  converted  wagon  has  greater  aeration 
than  General  Rucker's  wagon.  The  lower  part  of  the  sides  of  the 
original  Rucker  vehicle  is  enclosed  by  wooden  panels  with  jalousied 
openings,  and,  for  nearly  a  foot  above,  by  the  high  backs  of  the 
seats  employed  in  forming  the  upper  platform  ;  above,  the  spaces 
between  the  upright  supports  of  the  roof  are  open,  but  can  at 
pleasure  be  shut  in  by  canvas  curtains,  as  shown  in  Fig.  CLI. 
v50  far  the  same  arrangement  is  maintained  in  the  converted 
wagon,  with  the  exception  that  the  backs  of  the  sitting  patients 
are  not  carried  up  above  the  wooden  sides.  But  when  used 
for  recumbent  patients,  the  plan  of  having  the  upper  tier  of 
stretchers  suspended,  instead  of  resting,  as  in  the  original  wagon, 
on  a  platform  closely  connected  with  the  top  of  the  wooden  part 
of  the  side  enclosure,  permits  the  access  of  much  more  air  to  the 
lower  stretchers.    In  the  former  case  the  lower  stretchers  ar* 
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completely  covered  above,  and  are  also  enclosed  at  the  sides     Chap.  V. 
with  the  exception  of  the  jalousied  openings  before  named  ;  in 
the  converted  wagon,  when  the  canvas  side-curtains  are  unbut- 
toned and  rolled  up  to  the  roof,  the  upper  part  of  this  space  is 
left  quite  open. 

There  is  one  serviceable  appliance  added  to  the  converted  Place  for  the 
wagon,  which  was  not  in  the  original  one.  This  is  the  adoption  ^^^^^sfck!* 
of  the  Locati  plan  of  having  a  small  round  piece  of  wood  to  serve 
as  a  seat  for  a  conductor  near  the  entrance  at  the  back  of  the 
carriage.  Two  of  these  seats  are  added  to  the  back  of  Dr.  Evans' 
wagon.  Instead  of  sliding  within  the  body  as  they  do  in  the 
Italian  wagon,  they  are  hinged  and  made  to  hang  down  Avhen 
not  required  for  use.  When  either  is  required  to  be  sat  upon,  an 
iron  rod  is  drawn  from  beneath  the  floor  of  the  wagon,  and  this 
rod  supports  the  piece  of  wood  in  a  horizontal  position  and  at 
once  fits  it  for  use  as  a  seat. 

There  is  also  an  additional  stretcher  in  Dr.  Evans'  wagon  ;  it  is 
one  of  the  folding  kind,  and  is  carried  outside  on  the  side  of  the 


wagon. 


The  following  are  some  of  the  measurements  of  the  Avagon,  Measurement 
as  well  as  its  weight  and  cost,  given  by  Dr.  Evans : — Body  of  *®  Evans 
the  wagon,  3  feet«3  inches  from  the  ground;  8  feet  2|  inches 
long ;  3  feet  1 1^  inches  broad  ;  and  having  a  height  in  the  centre 
of  5  feet.  Interior  length  from  tail-board  to  the  driver's  seat, 
7  feet  and  f  inch ;  height  from  the  floor  to  the  rings  for  receiving 
the  upper  tier  of  stretchers,  2  feet  9  inches.  The  hind  wheels 
have  a  diameter  of  4  feet  5  inches,  and  a  distance  from  each 
other  from  tire  to  tire  of  4  feet  8  inches.  The  fore  wheels  have 
a  diameter  of  3  feet  and  half  an  inch.  The  width  of  the  tires 
is  1|  inch ;  the  thickness  of  the  felloe  2|  inches.  The  fore-wheels 
turn  under  the  body  of  the  carriage.  Weight  of  the  wagon, 
about  1,300  lbs.  Cost  in  Paris  for  a  single  wagon,  about  2,000 
francs  (80^.) 

Dr.  Evans'  wagon  is  light,  airy,  and  evidently  easy  of  draught  Observations 
on  fair  roads ;  it  is  economical  as  regards  the  number  of  patients  °°  Eyans 
carried  ;  and  is  tolerably  simple  in  construction.  The  springs  of  ^^S""^* 
the  lower  tier  of  stretchers  appear  to  be  a  decided  improvement 
over  the  plan  of  the  original  Rucker  wagon.  The  serviceable 
qualities  of  the  upper  tier  of  stretchers  are  very  problematical, 
and  thorough  experimental  trials  require  to  be  instituted  before 
reliance  can  be  placed  upon  them.  Experience  inclines  to  the 
belief  that  it  is  better  not  to  attempt  carrying  in  any  vehicle 
a  second  tier  of  recumbent  patients.  On  the  other  hand,  if  this 
should  prove  not  to  be  a  right  conclusion,  and  it  be  considered 
wise  to  make  such  a  provision  to  meet  an  occasional  emergency, 
then  it  seems  questionable  whether  the  plan  of  the  original  Rucker 
wagon  will  not  be  found  to  be  the  most  safe  and  substantial  for 
effecting  the  purpose.  The  lateral  sliocks  to  which  the  patients 
would  be  subjected  when  the  Rucker  wagon  happened  to  be 
traversing  uneven  roads  would  be  less  than  when  they  were 
lying  in  suspended  litters  liable  to  swing  and  strike  against  the 
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side  posts  of  tlie  vehicle.  How  far,  again,  tlie  wagon 
according  to  Dr.  Evans'  description,  with  its  corapara 
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constructed 
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frame,  light  and  short  fore  wheels,  would  stand  the  shocks  and 
rough  usage  inseparable  from  field  service,  is  a  matter  which 
only  experience  can  determine.  Certainly,  if  its  present  capacity 
and  design  were  maintained,  and  it  had  to  be  fitted  for  package 
and  transportation  on  board  ship,  and  for  general  use  in  the 
British  service,  it  would  have  to  be  made  more  substantial  in 
some  of  its  parts,  in  order  to  give  a  reasonable  prospect  of  its 
preserving  its  efficacy  during  the  course  of  a  campaign. 

Sick-transport  wagon  employed  in  the  Siviss  army. — One  of 
these  wagons  was  exliibited  in  the  Park  of  the  Paris  Exposi- 
tion of  1867.  It  chiefly  attracted  notice  on  account  of  a  very 
ingenious,  though  rather  complicated,  arrangement,  by  means  of 
which  the  part  of  the  wagon  on  which  the  sick  were  to  be  car- 
ried could  be  prolonged  and  again  shortened  at  pleasure.  Owing 
to  this  contrivance,  the  vehicle  could  be  made  to  accommodate 
either  two  or  three  recumbent  patients  with  six  others  seated ; 
or,  secondly,  four  or  six  wounded  men  recumbent,  all  being  on 
the  same  level ;  or,  thirdly,  twelve  men  seated. 

The  Swiss  ambulance  wagon  is  constructed  on  the  tray  prin- 
ciple with  low  sides.  The  bottom  of  the  tray^or  floor  is  ten  feet 
long,  exterior  measurement,  by  four  feet  broad.  Beneath  the 
floor  and  occupying  its  whole  width  are  two  closed  receptacles,  or 
cases,  one  having  the  opening  into  it  behind,  the  other  in  front. 
The  hinder  case  is  seven  feet  in  length,  the  case  in  front  two  feet 
in  length,  the  depth  of  both  being  fourteen  inches.  A  space  is  left 
between  the  two  cases  which  is  one  foot  in  width  at  the  bottom, 
and  in  this  space  the  fore  wheels,  which  are  shorter  than  the  hind 
wheels,  turn.  The  fore  wheels  are  two  feet  seven  inches  in 
diameter ;  the  hind  wheels,  three  feet  seven  inches  in  diameter. 
The  body  of  the  vehicle  is  supported  upon  six  strong  semi-ellip- 
tical steel  springs,  three  in  front  and  three  behind.  Two  of  the 
springs  are  placed  longitudinally,  and  the  third  transversely  at 
each  end.  The  wagon  is  drawn  by  two  horses,  on  one  of  which 
the  driver  rides. 

Each  side  of  that  part  of  the  body  of  the  carriage  within  which 
the  sick  are  carried  is  divided  into  three  sections,  a  short  section 
at  each  end,  a  long  section  in  the  middle.  Tlie  end  sections  are 
permanently  fixed  to  the  frame  of  the  wagon.  The  middle 
section,  which  is  slightly  more  than  six  feet  in  length,  is  remov- 
able ;  it  can  be  readily  lifted  out  of  the  sockets  which  connect 
it  with  the  frame,  so  as  fully  to  expose  the  middle  part  of  the 
interior  of  the  carriage,  and  can  as  easily  be  replaced  and  secured 
in  them.  Eecumbent  patients  are  placed  in  the  wagon  through 
the  side  opening  which  is  left  after  the  middle  section  is  removed. 
To  facilitate  the  admission  of  such  patients,  folding  iron  steps  are 
attached  to  each  side  of  the  vehicle,  and  a  considerable  space  is 
left  between  the  fore  and  hind  wheels.  The  distance  between  the 
centre  of  the  nave  of  the  fore  wheel  and  that  of  the  hind  wheel 
is  seven  feet  eight  inches.    The  end  sections  are  padded  inside. 
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Between  them,  both  at  the  front  and  back  of  the  vehicle,  is  a  Chap.  V. 
wooden  back-support,  covered  with  a  thickly  padded  leather 
cushion.  This  back-support  is  attached  to  the  sides  of  the  vehicle 
by  two  iron  rods,  one  on  each  side  ;  and  as  the  end  of  the  rod 
connected  with  the  wagon  is  made  to  turn  on  a  pivot,  the  whole 
cushioned  back  can  be  made  to  revolve  also,  until,  if  necessary,  it 
is  brought  on  a  level  with  the  floor  of  the  wagon. 

When  the  back-supports  are  left  upright  between  the  end 
sections  before  spoken  of,  the  front  and  back  of  the  vehicle  is 
adjusted  to  receive  patients  in  a  sitting  position.    There  are  foot- 
steps to  assist  the  patients  to  mount,  and  a  broad  projecting 
board  to  support  the  feet  when  they  are  seated,  at  each  end  of 
the  wagon.    Besides  the  two  cushioned  back-supports  just  men-  The  Swiss 
tioned,  the  wagon  is  provided  with  five  thickly  padded  oblong  army  sick- 
cushions  of  equal  size,  which,  when  all  are  placed  on  the  floor  of  ^agoS°fitted 
the  wagon,  completely  cover  it,  and  act  instead  of  stretchers,  -^vith  cushions 
The  middle  one  of  these  cushions  is  removable,  and  is  fixed  to  a  in  place  of 
plank  of  wood  which  forms  a  bottom  to  it  of  corresponding  size,  stretchers. 
The  part  of  the  floor  to  which  it  belongs  is  left  open ;  when  the 
cushion  is  in  its  place  this  opening  is  filled  u]^.    This  cushion  can 
be  carried,  when  required,  in  the  hinder  of  the  two  receptacles 
below  the  body  of  the  wagon.    There  are  two  other  cushions  of 
the  same  width  as  the  wagon,  and  each  made  in  shape  like  a 
prism ;  these  act  as  pillows  for  the  patients  carried  lying  down. 
A  waterproof  canvas  tilt  covers  the  wagon.    It  is  supported  on  a 
frame,  composed  of  iron  hoops  and  bars,  so  jointed  that  it  can  be 
folded  up  at  will,  and,  together  with  the  tilt,  placed  in  the  recep- 
tacles below  the  floor  of  the  vehicle.    The  adaptations  by  which 
the  vehicle  is  enabled  to  accomplish  the  several  kinds  of  trans- 
port, named  at  the  commencement  of  this  description,  are  the 
following : — 

When  the  wagon  is  required  for  two  or  three  recumbent  Adjustment  of 
patients  and  six  sitting,  the  central  side  section  is  taken  out,  the      onfor two 
middle  cushion  is  inserted  so  as  to  fill  up  the  vacancy  in  the  ^^cumbent 
floor,  and  the  recumbent  patients  being  placed  on  the  cushioned  six  sitting 
couch  thus  formed  with  one  of  the  pillows  against  the  rear  back-  P^*^^^*^' 
support  for  their  heads,  the  side  is  again  closed.    Three  sitting 
patients  take  their  seats  on  the  short  section  in  front,  and  three 
on  the  section  behind. 

When  it  is  required  for  six  patients  all  lying  down,  in  addition  Adjustment  for 
to_  completing  the  cover  of  the  floor  by  the  insertion  of  the  Sientr^'"* 
middle  cushion,  the  back-support  in  front  is  caused  to  revolve 
forward  until  the  cushion  which  covers  it  is  brought  to  a  level 
with  the  floor  cushions,  and  the  same  thing  is  done  with  the 
back-support  in  rear,  only  in  an  opposite  direction.  Fastenings 
are  provided  for  fixing  them  in  their  new  positions.  The  floor 
by  these  means  is  extended  both  in  front  and  in  rear  by  the 
depths  of  the  two  reversed  back-supports,  and  the  whole  of  this 
prolonged  floor  is  covered  by  padded  cushions  on  the  same  level. 
The  front  and  rear  footboards  for  sitting  patients  are  capable  of 
being  withdrawn  from  their  places,  and  by  means  of  hooks  and 
bolts  can  be  fixed  to  the  parts  of  the  back-supports  wliich  now 
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form  the  two  ends  of  the  floor  of  the  wagon.  They  add  to  a 
sliglit  extent  still  further  to  the  length  of  the  floor,  but  serve 
principally  as  supports  and  for  closing  up  the  two  ends  of  the 
wagon.  The  wagon  is  now  so  lengthened  that  if  the  two  tri- 
angular pillows  are  placed  back  to  back  in  the  middle  of  the 
vehicle,  two  or  three  men  can  be  placed  on  one  half  of  the  floor 
facing  the  horses,  and  two  or  three  others  on  the  other  half 
facing  the  rear  of  the  wagon. 

When  it  is  to  be  adjusted  for  carrying  twelve  patients  seated, 
the  side  is  taken  out  as  before,  the  central  cushion  with  its  plank 
is  removed  and  placed  in  the  case  below  the  rear  of  the  wagon ; 
one  pillow  is  placed  upright  behind  the  front  back-support,  the 
other  pillow  similarly  placed  behind  the  rear  back-support. 
There  are  now  four  transverse  seats  in  the  wagon,  two  in  the 
middle  section,  with  an  opening  or  well  in  the  floor  for  receiving 
the  feet  of  the  patients  sitting  upon  them ;  two  at  the  two  ends  ; 
and  each  capable  of  accommodating  three  persons  seated  close 
together.  Six  patients  are  placed  in  the  central  compartment 
by  way  of  the  side  steps,  the  side  support  being  replaced  and 
the  steps  folded  up  as  soon  as  they  are  in  their  places.  The  other 
six  patients  are  assisted  into  their  places  at  the  two  ends,  as 
before  explained. 

The  wagon  at  Paris  was  very  solidly  constructed  and  appeared 
to  be  very  heavy.  Its  particular  weight  was  not  stated ;  its 
bulk,  however,  and  the  lowness  of  the  wheels,  led  to  the  belief 
that  the  draught  would  be  far  too  great  for  two  horses  when  it 
was  fully  loaded  if  the  roads  were  not  level  and  in  good  order. 
It  was  drawn  by  two  horses  over  the  smooth  roads  of  the 
Exhibition  park  with  twelve  persons  seated  in  it,  and  was  then 
moved  and  turned  without  difficulty.  The  motion  of  the  springs 
was  also  easy,  but  the  number  of  persons  carried,  three  on  each 
seat,  caused  more  inconvenience  to  the  sitters,  chiefly  owing  to 
the  sloping  direction  of  the  sides  of  the  vehicle,  than  could  have 
been  borne  by  men  with  such  wounds  as  soldiers  carried  sitting 
are  usually  sufiering  from.  Two  men  could,  however,  sit  on  each 
seat  with  comfort.  The  substitution  of  cushions  for  the  usual 
stretchers  would  lead  to  the  necessity  of  a  wounded  man  being 
lifted  ofi"  a  stretcher  should  he  be  brought  on  one  to  the  wagon, 
as  it  would  also  necessitate  his  transfer  to  another  stretcher  on 
arrival  at  the  hospital  into  which  he  was  to  be  admitted,  changes 
which  should  always,  if  possible,  be  avoided. 

Locati's  vettura  d'ambulanza  or  voiture-hopital. — A  pattern 
of  this  sick-transport  wagon  was  exhibited  at  the  Paris  Exhi- 
bition by  the  Florentine  Committee  for  Aid  to  "Wounded  in 
Time  of  War,  to  whom  it  belonged.  The  particular  veliicle 
exhibited  was  one  which  had  been  used  in  the  campaign  of  1866 
in  the  Tyrol.  It  was  designed  and  constructed  by  A.  Locati, 
coach  builder,  at  Turin,  under  the  general  direction  of  Dr.  Bertaui, 
Mddecin-en-chef  of  the  volunteers  in  Italy.  The  carriage  presents 
a  great  number  of  very  novel  and  peculiar  features.  Its  chief 
peculiarities  are  :  (a),  the  mode  in  which  the  recumbent  patients 
are  moved  in  and  out  of  the  vehicle  at  its  sides  instead  of,  aa 
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usual,  at  the  back  ;  (b),  the  number  of  recumbent  patients  (five)  Cnxr.  Y. 
it  is  arranged  for  carrying ;  (c),  the  plan  of  ventilation ;  and 
(d),  the  variety  of  hospital  purposes  to  which  the  carriage  is 
made  subservient,  everything  necessary  for  the  surgical  and 
medical  treatment  of  the  patients,  for  cooking  purposes,  and  for 
their  dietary  being  carried  with  it.  It  is  not  merely  an  ambulance 
vehicle  for  the  transport  of  sick  and  wounded,  but  is  an  ambu- 
lance or  moving  field  hospital  itself,  with  its  sick  transport  and 
store  transport,  and  attendants,  all  complete ;  capable,  therefore, 
of  being  rendered  independent  of  aid  from  any  other  quarter  for 
many  days  together,  and  consequently  fitted  for  the  removal  of 
patients  from  a  field  of  action  to  places  a  long  distance  off. 

The  Locati  wagon  is  a  four-wheeled  vehicle  of  the  omnibus  Constructioa 
kind,  for  two-horse  draught,  and  is  divided  into  an  interior  and  gf^k  transport 
a  front  coupd  The  division  is  effected  by  a  wooden  partition,  wagon^"^^"^ 
There  are  sliding  doors  in  the  partition,  so  that  a  communication 
can  be  readily  established  between  the  two  parts  of  the  vehicle 
when  necessary.  The  length  of  the  carriage,  exclusive  of  the 
coupd,  is  2  metres,  or  nearly  7  feet ;  its  width  1  m.  20,  or  nearly 
4  feet.  The  body  is  suspended  upon  six  springs,  four  longi- 
tudinal, two  transverse,  all  with  double  joints  to  break  the 
shocks  of  concussions  as  far  as  practicable.  It  is  driven  from  a 
box,  the  driver's  seat  being  separate  and  advanced  in  front  of 
the  coupd  Behind,  near  the  door  at  the  back  of  the  vehicle,  is 
a  wooden  slab  made  to  sHde  in  and  out  of  a  grooved  recess  under 
the  floor  at  pleasure  ;  this  serves  as  a  seat  for  a  hospital  attend- 
ant. Below  it  there  is  a  hinged  footstep,  which  can  be  folded  up 
out  of  the  way  or  lowered  to  act  as  a  support  for  the  feet  of  the 
attendant  just  mentioned,  or  to  assist  the  entrance  of  patients 
into  the  vehicle.  The  coupd  in  front,  which  is  well  protected  by 
coverings  above  and  an  apron  in  front,  can  carry  three  persons 
sitting ;  the  interior,  five  persons  recumbent,  two  on  each  side 
and  one  at  the  bottom,  or  two  only  recumbent  on  one  side  and 
five  seated  on  the  other ;  or  else  ten  seated,  five  on  each  side, 
besides  the  driver  and  the  attendant.  It  is  said  that  these 
wagons  with  a  load  of  ten  patients  were  proved  to  be  capable  of 
being  conveniently  drawn  by  two  horses  only,  so  long  as  they 
were  travelling  on  main  roads.  The  drawings  on  the  next  page 
represent  the  external  appearance  of  the  carriage  and  some  of 
the  appliances  attached  to  it. 

The  manner  in  whicli  patients  lying  down  are  got  into  the  Mechanism  by 
wagon  is  the  following.     The  two  sides  of  the  interior  are  ""^^^^  recum- 
each  enclosed  by  four  folding  doors.    The  two  doors  on  each  S^Sd  into 
side  of  the  central  opemng  are  hinged  together,  and  these  again  Locati's 
are  connected  by  hinges  with  the  upright  posts  of  the  frame  of  ^ick-transport 
the  body  of  the  vehicle  at  each  end.    Thus  the  two  doors  in  the 
middle  on  being  opened  are  capable  of  being  folded  back  on  the 
acijoinmg  doors,  and,  when  again  the  double  door  thus  formed  is 
turned  back,  the  whole  interior  of  the  vehicle  is  exposed  to  view. 
Un  each  side  of  the  interior  there  are  two  frames,  one  above  the 
d^^A        i^eception  of  litters  and  mattresses.    They  are  so 
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Fig.  CLIV. — Side  view  of  Locati's  Ambulance  Wagon.  1,  double  imperial :  2,  lateral 
screen  on  roller ;  3,  screen  behind  ;  4,  hospital  attendant's  sliding  seat ;  5,  footstep  ; 
6,  liand-lantem,  removable  ;  7,  front  lantern;  8,  wooden  sides  of  coupe  ;  9,  break  ; 
10,  11,  coupe  cover  and  apron  ;  12,  partitioned  case  for  various  objects  ;  13,  wooden 
screen  to  keep  off  mud  ;  14,  driver's  seat ;  15,  chest  for  tools ;  16,  medicine  chest ; 
17,  water-tank  and  ice-box;  18,  drawer  for  surgical  materials;  19,  footstep  to 
reach  the  roof ;  20,  cage  for  forage  ;  21,  small  door  in  main  door;  22,  doors  to 
openings  for  patient's  kits  ;  23,  cover  of  roof ;  24,  entrance  door  to  back  of 
carriage  ;  25,  place  for  horse-clothing ;  26,  lever  to  lower  and  raise  upper  litter 
frame.  These  explanations  also  refer  to  the  corresponding  numbers  on  the  three 
illustrations  of  this  wagon  which  follow. 


Fig.  CLV.— End  view  of  Locati's  Ambulance  Wagon- 
placed  that  when  the  litters  and  mattresses  are  upon  them  they 
have  the  appearance  of  the  upper  and  lower  berths  in  a  cabm 
upon  board  ship.    There  is  a  peculiar  mechanical  contrivance  for 
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placing  patients  upon  the  upper  mattresses.  At  the  back  of  the 
vehicle  on  each  side  of  the  entrance  door  are  two  rather  long  iron 
levers  with  double  handles ;  on  turning  either  of  these  levers  in 
one  direction  the  corresponding  upper  litter,  with  the  frame  on 
which  it  rests,  is  lowered  out  of  the  side  of  the  vehicle  until  it  is 
brought  to  a  level  with  the  lower  litter  ;  a  patient  being  then 
laid  upon  it,  the  litter  and  patient  are  raised  into  their  place  in 
the  interior  by  turning  the  lever  in  the  opposite  direction.  The 
two  patients  for  the  lower  tier  of  mattresses  are  easily  laid  on 
them  from  the  outside  when  the  side  folding  doors  are  fully 
opened.  The  litter  for  the  fifth  patient  is  laid  on  the  floor  of 
the  vehicle  in  the  centre,  between  and  below  the  two  tiers 
already  mentioned.  This  litter  is  put  in  and  out  through  the 
door  at  the  back  of  the  vehicle.  The  particulars  just  described 
are  shown  in  the  following  illustrations  : — 
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Fig.  CLVI. — Side  view  of  the  interior  of  Locati's  Ambulance  Wagon. 


f '  9^-^-^-~^°'i  ""ew  of  the  interior  of  Locati's  Ambulance  Wagon.  In  this  view 
both  htters  on  one  side  are  in  position ;  in  the  other,  the  upper  litter  has  been 
lowered  to  the  outside,  ready  to  receive  a  patient. 
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The  litters  used  in  this  wagon  are  made  so  as  to  answer  as 
hand-stretchers  for  the  removal  of  patients,  or,  if  need  be,  as 
hospital  beds.  Each  is  formed  of  an  oak  frame,  with  cross-bars 
of  thin  steel  placed  at  intervals  of  0- 10  m.  from  each  other  to 
sustain  the  mattress,  light  folding  iron  handles  at  the  four 
corners,  and  with  rather  high  wooden  feet,  which  are  made  to 
fold  up  beneath  the  stretcher.  Two  semicircular  hoops  of  thin 
steel  are  attached  to  the  sides  of  these  stretchers,  and  arch  over 
it,  so  as  to  guard  a  patient  from  falling  of£ ;  when  not  required, 
they  can  be  folded  down.  The  advantage  of  a  certain  amount  of 
elasticity  is  afforded  to  a  patient  lying  on  the  stretcher  by  the 
steel  bands  on  which  the  mattress  rests. 

The  upper  part  of  the  coup^  seat  can  also  be  taken  off  and 
used  as  a  stretcher.  It  is  so  jointed  as  to  be  capable  of  carry iug  a 
patient  in  a  recumbent,  semi-recumbent,  or  sitting  position. 

There  are  some  other  noticeable  features  in  this  vehicle.  It 
has  a  double  roof  to  protect  the  patients  inside  against  great  heat ; 
at  the  same  time,  part  of  the  space  between  the  two  roofs  is  other- 
wise utilized  by  being  made  to  serve  as  a  magazine  to  contain  the 
fii-e-arms  of  the  wounded  men  carried  in  the  vehicle.  The  upper 
roof,  or  imperial,  is  covered  by  oiled  canvas  to  throw  off  the 
rain,  and  can  be  raised  at  pleasure  at  the  two  sides  for  venti- 
latioji.  Along  each  side  of  the  roof  there  is  an  awning  ;  under 
ordinary  circumstances  this  is  rolled  up  and  concealed  from 
view,  but  it  can  be  opened  out  by  a  mechanism  provided  for  the 
purpose,  when  it  forms  a  lateral  tent,  as  it  were,  protecting  the 
sides  of  the  vehicle  against  the  glare  of  the  sun.  This  awning 
unrolled  is  indicated  in  Fig.  CLVii.  Beneath  the  coupd,  for  one 
half  of  its  length,  is  a  case  for  medicines,  arranged  for  being 
drawn  out  at  one  side  of  the  vehicle  ;  the  other  half  is  occupied 
by  a  box  for  ice  and  a  tank  for.  water,  with  a  stopcock  at  the 
other  side  of  the  vehicle.  At  the  back  of  the  vehicle  are  two 
doors  which  open  into  vacant  spaces  beneath  the  lower  litters  or 
seats  of  the  interior  ;  these  openings  are  destined  to  contain  the 
knapsacks  and  other  field  necessaries  of  the  sick.  Beneath  the 
driver's  seat  is  a  compartment  arranged  for  carrying  cases  of 
provisions.  Beneath  the  footboard  of  the  coupe  is  a  case  for  a 
few  necessary  tools.  Under  the  bottom  of  the  vehicle,  behind, 
is  a  cage  for  containing  forage ;  under  the  bottom,  in  front,  is  a 
chest  for  surgical  instruments,  splints,  &c.  ;  on  the  roof  above 
the  coupe  is  a  place  assigned  for  horse-rugs  and  other  such  articles. 
Two  lanterns  are  supplied,  one  behind,  removable,  for  the  use 
of  the  attendant  in  helping  the  wounded  ;  the  other,  in  front,  so 
placed  as  to  light  up  the  road  in  front,  the  coupe',  and  the  interior 
of  the  vehicle,  all  at  the  same  time. 

The  wheels  are  of  unequal  diameters  ;  the  fore-wheels  are 
made  to  turn  completely  under  the  coupe'.  The  break  is  made 
to  press  upon  the  upper  surfaces  of  the  wheels,  and  is  applied 
by  turning  a  handle  placed  conveniently  near  the  seat  of  the 
driver. 
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The  price  of  the  Locati  ambulance  wagon  complete,  at  Turin,     Chap.  V. 
is  3,475  francs,  or  1S91. 

These  ambulance  vehicles,  according  to  Dr.  Appia,  who  assisted  ^0^5°°° 
in  using  them  in  July  1866,  during  the  operations  of  the  sick-tJausport 
Garibaldians  against  the  Austrians  in  the  Tyrol,  gave  much  wagons  in  the 
satisfaction  as  conveyances  for  the  wounded.  "Not  being  allowed  '^V™^- 

to  go  with  much  speed,"  he  writes,  "  the  carriage  did  not  give 
"  rise  to  the  troublesome  rocking  movement  which  the  increase 
"  of  load  at  the  upper  part  might  lead  one  to  fear  it  would."  * 
M.  Appia  also  mentions  that  he  sent  away  several  carriage  loads 
in  these  vehicles,  after  the  battle  of  Bezzecca,  to  Storo,  and  that 
even  the  wounded  who  subsequently  travelled  the  distance  from 
Storo  to  Brescia  in  them,  a  journey  of  twenty-one  hours,  declared 
themselves  well  satisfied  with  this  new  form  of  carriage. 

Voiture  simplijiee  d'ambulaoice  Locati. — The  "  vettura  d'am-  Alterations 
"  bulanza  "  just  described,  was  examined  by  the  International  ^^^^^jig 
Committee  at  Paris  in  1867,  and  while  it  was  admitted  to  have  simplified 
many  meritorious  features,  it  was  held  to  be  too  complicated  and  sick-transport 
too  costly  for  the  ordinary  purposes  of  an  ambulance  vehicle.  M. 
Locati  then  constructed  another  sick-transport  carriage  of  a 
simpler  kind,  and  sent  it  to  the  Exhibition  under  the  above  title. 
In  general  external  form  and  dimensions,  and  in  many  of  its 
details,  it  resembled  the  original  vettura  d'ambulanza,  but  it  was 
not  fitted  for  the  variety  of  purposes  which  that  wagon  was 
prepared  to  fulfil.  The  simplified  carriage  was  not,  like  the 
former,  a  hospital  complete  in  itself,  but  was  built  almost  exclu- 
sively for  sick-transport  purposes.  Thus  a  large  number  of  cases 
and  compartments  were  got  rid  of  It  carried  with  it  a  surgical 
canteen,  but  the  contents  were  rather  intended  for  the  first 
necessities  of  the  wounded  before  being  placed  in  the  carriage, 
than  for  their  treatment  after  being  placed  in  it.  The  experience 
of  the  circumstances  of  campaigning  as  they  are  met  with  in  such 
a  climate  as  that  of  Italy  in  a  summer  campaign,  evidently  still 
dictated  many  of  the  leading  features  of  this  carriage,  such  as 
the  double  roof,  side-awnings,  &c.,  as  the  same  circumstances  had 
done  in  nearly  all  the  arrangements  of  the  former  carriage.  It 
was  only  made  for  four  recumbent  patients,  and  these  were  placed 
directly  in  at  the  sides  of  the  vehicle.  The  mechanical  appliance 
for  lowering  the  upper  tier  of  stretchers,  which  has  been  described 
in^  the  account  of  Locati's  original  carriage,  was  not  provided  in 
this  vehicle  ;  but,  instead,  the  places  for  the  upper  stretchers  were 
fixed  at  a  rather  lower  level,  and  small  wheels  were  fitted  to  the 
framed  supports  to  facilitate  the  entrance  and  passage  over  them 
of  the  stretchers. 

Baron  Mundy's,  or  the  Jirst-piize  ambulance  wagon  at  the  Baron  Mundy's 
Paris  Exhibition  of  1867.— This  is  the  vehicle  which  gained  the  «ck-transport 
prize  of  a  thousand  francs  ofi'ered  at  the  Paris  Exhibition,  for  '^''^°"* 
the  best  ambulance  wagon,  possessing  certain  stated  qualities. 


..T/'t^m^^^^^^''^^^^'^^'**^^"^       Bezzecca  dans  la  VaU6c  de  Tiarno "  (Tyrol) 
21  Juillet  1866.   Par  Louis  Appia,  docteur,  &c.  &c.,  Geneve,  1866,"  p.  39. 


406 


Mundy's  Sick-Trantijport  Wagon. 


Cnxr.  V.  It  was  made  by  M.  Locati,  the  builder  of  the  two  carriages  pre- 
viously  described,  but  was  constructed  iu  accordance  witli  direc- 
tions laid  down  by  Baron  Mundy,  Mddecin-Major  of  the  Austrian 
army.  Like  the  simplified  Locati  carriage  just  described,  this 
vehicle  resembles  in  general  appearance,  in  its  side-openings,  and 
still  more  closely  in  its  external  proportions,  the  Locati  hospital 
wagon  used  by  the  Italian  volunteers  during  the  last  campaign 
in  the  Tyrol.  But  the  resemblance  here  ceases.  The  internal 
fittings,  appliances,  and  amount  of  accommodation  for  which  it 
is  designed,  differ  greatly  from  those  of  the  "  voiture-hopital," 
sent  by  the  Florentine  Committee  to  the  Exhibition.  The  prize 
wagon,  which  for  brevity  may  be  called  Baron  Mundy's  wagon, 
instead  of  five  recumbent  patients,  is  arranged  to  carry  only  two 
recumbent  patients.  In  addition,  it  is  capable  of  conveying 
three  or  four  sitting  ;  or  it  can  carry  eight  or  ten  sitting,  if  none 
are  carried  lying  down.  As  the  ada|)tation  is  for  only  two  patients 
in  a  recumbent  posture,  the  internal  construction  is  enabled  to 
be  simpler,  and  the  ventilation  more  thorough.  Only  a  portion 
of  the  side  of  the  carriage  is  enclosed  by  wood,  namely  a  space 
about  seventeen  inches  in  depth  ;  and  of  this,  fourteen  inches  can 
be  opened  at  pleasure,  the  panels,  by  which  it  is  enclosed,  being 
hinged,  so  as  to  be  capable  of  being  let  down  when  necessary. 
In  the  drawing  which  follows,  one  half  of  the  wooden  side  is 
lowered,  so  that  the  position  of  the  stretcher  may  be  visible. 
Construction '  Baron  Mundy's  wagon,  like  the  rest  of  Locati's  carriages, 
of  Bn. Mundy's  has  an  open  coupe  in  front,  and  an  interior  behind.  The  roof, 
wagon.  however,  is  single  ;  it  is  only  formed  of  thick  sailcloth  canvas. 

The  same  material  falls  down  to  shade  and  to  protect  the  two 
partially  open  sides  of  the  interior  above  the  wooden  panels 


Its  amount  of 
accommoda- 
tion. 


Fig.  CLVIII.—Side  view  of  Baron  Mundj  's  Siol^-trausport  Wagon. 
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rig.  CLIX.— View  of  one  of  the  stretchers  remoYed  from  Baron  Mundy's  Sick- 
transport  Wagon. 

before  mentioned ;  it  is  used  as  a  curtain,  sliding  along  a  rod,  to 
separate  the  interior  from  the  coupe ;  it  also  closes  the  back 
part  of  the  carriage.  A  considerable  diminution  in  weight  is 
obtained  by  this  arrangement.  The  canvas  behind  is  divided 
into  three  parts,  one  corresponding  with  the  middle  entrance  at 
the  back  of  the  carriage,  the  other  two  with  the  end  openings 
for  the  admission  of  the  stretchers  on  each  side.  When  the  sail- 
cloth curtains  at  the  side  are  rolled  and  fastened  up  near  the 
eaves  of  the  roof,  and  the  wooden  panels  are  fully  lowered  ;  when 
the  canvas  at  the  end  is  also  either  rolled  up  or  thrown  over  the 
roof;  when  the  partition  curtain  which  separates  the  interior 
from' the  coupe  is  withdrawn ;  then  the  whole  interior  is  open 
to  the  air,  with  the  sole  exception  of  the  roof  which  covers  it. 
The  front  wheels  are  small  enough  to  turn  under  the  fore  part  of 
the  body  of  the  carriage.  The  carriage  rests  on  platform  springs. 
The  transverse  seat  in  fi-ont  is  capable  of  accommodating  three 
persons  sitting  with  great  ease;  on  occasion  it  could  readily 
carry  four  sitters.  The  handle  of  the  break  is  placed  at  this 
part  of  the  carriage  ;  it  acts  upon  the  two  hind  wheels.  ^  The 
frames  on  which  the  two  stretchers  for  the  recumbent  patients 
are  placed  are  separated  from  the  floor  of  the  carriage  behind  by 
a  space  of  seven  inches.  Within  this  space  are  two  simple  bow 
springs,  the  extreme  height  of  each  of  which  is  three  inches. 
The  rear  ends  of  the  two  stretcher  frames  directly  rest  on  these 
springs ;  the  remaining  four  inches  of  the  space  above-mentioned 
are  occupied  by  blocks  of  wood,  on  which  the  springs  move  when 
they  are  in  action.  The  fore  parts  of  the  two  stretcher  frames 
are  supported  upon  two  corresponding  bow  springs ;  but  at 
this  part  of  the  vehicle  the  floor  itself  is  raised  four  inches,  so 
that  no  blocks  are  required  in  this  situation.  The  object  of 
raising  the  floor  at  this  end  is  to  give  more  space  to  the  com- 
partments beneath.  The  stretchers  can  be  placed  into  the 
interior  either  at  the  back  of  the  carriage  or  at  the  sides.  They 
glide  upon  two  wooden  rollers ;  these  rollers  are  within  and 
slightly  above  the  level  of  the  framework  which  is  destined  to 
carry  the  stretchers.  Outside  each  hind  wheel,  and  of  course 
completely  detached  from  it,  is  a  foot  rail,  on  which  a  person  can 
stand,  and  from  which  he  can  readily  assist  a  patient  lying  upon 
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Cii^v.     the  stretcher  at  the  corresponding  side  of  the  vehicle.  The 
stretchers  have  folding  backs. 

Mundy's*"^  ^  ^^^^^      provided  for  the  patients'  muskets  under  a  part  of 

sick-transport  ^^^^  ^oor  below  the  coupd  seat  in  front.  A  cage  under  lock  and 
M-agoh.  key  is  placed  beneath  the  floor  of  the  wagon  behind,  between 

the  hind  wheels.  This  case  is  intended  to  receive  knapsacks, 
the  opening  into  it  being  reached  between  the  two  broad  steps 
which  are  fixed  at  the  back  of  the  carriage.  There  is  a  cistern 
for  water  in  the  fore  part  of  the  vehicle,  easily  accessible  by  a  tap 
at  one  side.  On  the  opposite  side  a  door,  under  lock  and  key, 
leads  to  a  compartment  containing  surgical  dressings.  There  are 
also  two  barrels  for  wine  and  other  medical  comforts  in  front.  The 
taps  of  these  barrels  are  placed  immediately  under  the  coupe 
seat,  and  are  protected  by  a  sliding  door  under  lock  and  key. 
Measurement  The  dimensions  of  the  principal  parts  of  the  carriage,  ascer- 
^^agon.''^'^"'^^'^  tained  by  measurement  of  the  pattern  at  the  Exhibition,  are  as 
follows  : — Length  of  cai-riage,  interior  measurement,  exclusive 
of  coupe,  6  feet  6  inches  ;  outside  measurement,  6  feet  7^  inches  ; 
width  of  carriage,  interior  measurement  at  level  of  stretchers, 
4  feet  10  inches  ;  outside  measurement,  5  feet;  width  of  floor  of 
carriage,  inside  measurement,  4  feet  5  inches ;  height  of  carriage 
from  centre  of  floor  to  middle  of  roof  4  feet  6  inches ;  from 
floor  to  spring  of  arch  3  feet  4  inches.  The  full  length  of  the 
carriage  from  end  to  end,  including  the  coupe,  was  9  feet.  The 
diameter  of  the  fore  wheels  was  2  feet  9  inches ;  that  of  the  hind 
wheels  3  feet  10  inches. 

The  width  of  each  stretcher  bed  was  2  feet  2  inches,  leaving 
a  space  only  of  G  inches  between  them,  available  for  the  legs 
of  patients,  in  case  of  their  being  used  by  men  in  a  sitting 
position.  This  interval  of  space  would  be  altogether  too  narrow 
to  allow  any  one  to  pass  along  for  the  purpose  of  attending 
upon  patients  lying  upon  the  stretchers  ;  but  the  arrangements 
of  the  carriage  already  explained  evidently  design  that  any  such 
attention  shall  be  given  from  the  outside. 

N'euss's  Prussian  ambulance  wagon. — This  wagon,  designed  for 
draught  by  two  horses,  was  constructed  for  the  brotherhood  of  the 
Knights  of  St.  John,  by  Messrs.  Neuss,  of  Berlin,  the  same  carriage 
builders  who  constructed  the  two-wheeled  hand-litter  for  them, 
described  in  a  previous  chapter.  It  was  first  used  by  this  brother- 
hood in  the  war  between  Prussia  and  Denmark  in  1864,  and 
afterwards  in  the  campaign  of  1866.  It  was  built,  wdth  some 
modifications,  on  the  general  principles  and  plan  of  what  were 
held  to  be  the  best  kind  of  German  sick-transport  wagons,  viz., 
those  made  to  accommodate  two  badly  wounded  men  on  stretchers 
in  the  body  of  the  wagon,  and  a  certain  number  less  severely  hurt 
sitting  in  a  coupe  partitioned  off"  from  the  interior  and  formed  by 
the  transverse  seat  usually  occupied  by  the  driver  in  front.  The 
patients  sitting  on  the  front  seat  were  protected  by  a  folding 
hood,  and  the  horses,  when  the  seat  was  thus  occupied,  ^vere 
conducted  bv  the  driver  i)ostilion  fashion. 
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The  weight  of  the  wagon  built  by  the  Messrs.  Neuss  was  only  Ciur.  V. 
6  cwt.  The  iron  axle  between  the  two  hinder  wheels  was  bent, 
as  shown  in  the  drawing  at  {a),  and  upon  it  and  the  fore-axle,  a  ^^^^'^^"^^1^'"' 
connecting  pole  (h)  was  fixed.  By  this  arrangement  the  body  of  sick-transport 
the  carriage  is  enabled  to  be  placed  at  a  very  moderate  elevation  wagon, 
above  the  ground.  On  the  hinder  axle  two  springs  were  fixed 
loniritudinally,  on  the  fore  axle  one  spring  transversely.  The  fore- 
wheels  were  low  and  turned  under  the  coup^.  The  body  of  the  car- 
riage had  very  light  open  sides,  the  upper  part  having  only  water- 
proof canvas  curtains  capable  of  being  rolled  up  and  fastened  by 
straps.  The  hood  over  the  seat  in  front  was  made  of  the  same 
material,  and  the  part  (/)  marked  with  the  Maltese  cross  was 
enclosed  also  by  waterproof  canvas.  Within  this  part  of  the 
wagon  was  a  compartment  for  the  reception  of  the  men's  knap- 
sacks and  for  a  supply  of  restoratives  and  surgical  dressings.  The 
interior  of  the  wagon  was  separated  into  two  longitudinal  divisions 
by  a  partition  reaching  from  the  floor  half  way  up  to  the  roof.  In 
this  partition,  and  also  at  corresponding  heights  on  the  sides  of 
the  wagon,  ledges  (Ji,  li,  g,  in  the  drawing)  were  fixed  in  order 
that  two  folding  stretchers,  each  capable  of  supporting  a  patient 
in  a  semi-recumbent  or  recumbent  posture,  might  be  slid  along 
them  into  the  wagon. 

The  stretchers  used  in  these  wagons  were'  specially  constructed 
for  them  and  have  been  described  elsewhere  (see  page  156).  Their 
peculiar  feature,  as  already  mentioned,  was  the  arrangement  of 
the  canvas  bottom  and  folding  backs,  by  means  of  which  the 
patients  could  be  conveyed  with  full  support,  either  in  a  sitting, 
semi-recumbent,  or  entirely  recumbent  posture.  Dr.  Gurlt's 

Professor  Gurlt  in  his   Militar-chirurgische  Fragmente  "  speaks,  Q^^^^^^f 
from  personal  observation  and  experience,  of  the  lightness,  ease  of  jfe^s's  wagon. 


Fig.  CLX. — Nenss's  Prussian  Ambulance  Wagon,  a,  curved  axle  ;  h,  pole  ;  c, 
transverse  spring  ;  d,  side  curtain ;  c,  folding  hood  ;  /,  compartment  for  stores,  &c. ; 
g,  h,  ledges  for  stretchers  ;  i  t,  position  of  coupe  scat. 
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Neuss's  sick- 
transport 
•wagoa  for  a 
single  patient. 


The  araba  an 
example  of  the 
most  primitive 
form  of 
"wagons. 


motion,  and  solidity,  characterizing  these  vehicles,  as  well  as  of 
the  advantages  afforded  to  the  wounded  from  tlie  varied  postmres 
which  they  were  able  to  be  placed  in,  owing  to  the  peculiar  con- 
struction of  the  stretchers  *  The  drawing  of  the  wagon  is  taken 
from  the  same  source. 

Voiture  d'amhulance  ci  quatre  roues,  appt.  au  Quariier  General 
de  sa  Majeste  le  Roi  de  Prusse. — A  carriage  by  the  same  maker  and 
constructed  on  the  same  principles  was  exhibited  at  the  Paris 
Exposition  of  1867  by  the  Prussian  National  Committee  for  Aid 
to  Wounded  in  Time  of  War.  This  carriage  had  been  attached  to 
the  Head-quarters  of  the  King  of  Prussia  during  the  war  of 
1866  in  Germany.  It  was  arranged  for  the  conveyance  of  only 
one  patient  in  the  interior,  the  place  of  the  two  stretchers  de- 
scribed in  the  preceeding  carriage  being  occupied  only  by  one  bed. 
The  coupd  in  front  was  intended  for  a  driver  and  for  attendants. 
The  materials  of  the  carriage  and  all  its  fittings  were  of  a  very 
superior  quahty,  the  object  kept  in  view  being  to  provide  every 
convenience  that  might  be  required  for  the  wants  of  a  single 
patient.  The  bed,  which  was  covered  with  morocco  leather,  could 
be  converted  into  an  arm-chair,  one  end  being  capable  of  being 
raised  to  form  the  back,  the  other  of  being  lowered  to  support 
the  legs.  The  lowness  of  the  body  of  the  carriage  obtained  by 
the  bending  of  the  axle  between  the  hind- wheels  was  one  of  the 
leading  features  of  its  mechanical  construction,  as  it  was  in  the 
other  of  Neuss'  wagons  previously  described. 

The  Araha. — The  araba,  or  Turkish  agricultural  wagon,  which 
was  largely  employed  for  the  conveyance  of  sick  of  the  British 
army  in  Bulgaria  and  in  the  Crimea,t  during  the  Russian  war, 
may  be  taken  as  an  example  of  the  rudest  form  of  a  fom-- 
wheeled  sick -transport  conveyance.  It  is  only  noticed  for  its 
historical  associations,  and  as  a  standard  for  comparison  with 
other  conveyances.  The  wheels  were  without  tires,  rather  loosely 
put  together,  and,  like  the  axles,  formed  only  of  wood.  The 
fore-axle  was  not  moveable,  so  that  it  could  not  be  made  to  turn 
aside  to  let  another  vehicle  pass  without  the  greatest  difiiculty. 
There  were  no  springs.  The  body,  which  constantly  varied  in 
size  in  different  examples,  consisted  only  of  a  rough  frame  secured 
together  by  a  simple  system  of  inserting  one  piece  into  another. 


*  "  Militar  chirurgische  Fragmente,  von  Dr.  E.  Gurlt,  Berlin,  1864,"  p.  11. 

■f  The  only  available  wagons  for  carrying  the  wounded  of  the  British  troops  to  the 
shore,  after  the  battle  of  the  Alma,  were  the  arabas,  or  country  wagons,  which  had 
been  pressed  into  service  after  the  landing  of  the  army  in  the  Crimea.  These  veliicles 
had  been  chiefly  obtained  for  the  conveyance  of  commissariat  stores.  But  even 
arabas  were  not  present  in  sufficient  numbers,  and  hence  it  was  that  many  of  the 
wounded  had  to  be  carried  the  whole  distance  from  the  field  of  action,  about  three 
miles,  to  the  boats  on  stretchers  or  hammocks  by  bandsmen,  sailors,  and  others.  The 
Arabas  continued  to  be  the  only  wheeled  vehicles  available  for  the  can-iage  of  sick 
and  wounded,  until  the  arrival  of  Director-General  Smith's  wagons,  hereafter  de- 
scribed from  Varna.  The  commissariat  arabas  were  still  largely  used,  however,  even 
after  the  arrival  of  the  ambulance  wagons,  owing  to  the  limited  number  of  the  latter, 
viz.  two  to  each  division  of  the  army.  Many  of  the  wounded  after  the  battle  of' 
Inkerman  were  removed  from  the  front  to  Balaklava  in  arabas. 
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or  of  union  by  wooden  pegs.  Two  or  three  planks,  sometimes  Chap.  V. 
laid  loosely,  sometimes  pegged  to  the  bottom  of  the  frame,  formed 
the  floor  of  the  vehicle.  It  was  drawn  by  two  bullocks  ;*  was 
necessai-ily  very  slow  in  its  movement ;  and  was  constantly  ac- 
companied by  a  creaking  noise,  as  the  pieces  of  wood  of  which 
the  wheels  and  other  parts  were  composed  rubbed  against  each 
other.  When  used  for  conveying  sick,  the  only  means  adopted  to 
obviate  its  inconveniences,  was  a  supply  of  straw  or  mattresses 
on  the  floor  to  form  a  bed,  and  to  lessen  the  effects  of  jolting. 
Two,  or  sometimes  three,  patients  could  be  placed  in  an  araba 
in  a  recumbent  position  ;  eight  or  nine  could  be  accom-modated 
sitting. 

The  araba  bears  a  close  analogy  with  the  hackery  of  India  pre-  The  araba 
viously  described,  and,  as  in  it,  so  also  in  the  araba,  only  one  quality  pj^^^ 
can  be  advanced  in  its  favour.  It  is  this,  that  in  a  partially  civilized  ery_ 
countiy,  with  long  distances  intervening  between  the  places 
where  skilled  workmen  can  be  obtained,  great  difficulty  would  be 
experienced  in  remedying  the  effects  of  an  accident  to  a  carriage 
of  complicated  construction ;  while,  under  similar  circumstances, 
in  case  of  any  part  of  an  araba  becoming  broken  or  lost,  means 
of  restoring  the  damage  can  be  always  attained  wherever  wood 
or  a  tree  is  available.    The  wood  being  provided,  the  skill  of  the 
driver,  with  the  aid  of  the  few  tools  which  he  always  carries  with 
him,  quite  suffices  to  effect  the  necessary  repair.    The  hackeries  Four-wheeled 
in  India  are  sometimes  four-wheeled,  but  no  further  allusion  to  ^ackenesof 
them  is  necessary,  as  their  construction  is  carried  out  on  precisely  ° 
the  same  plan  as  the  two-wheeled  hackeries  already  described.f 

Macpherson's  Indian  side-transport  luagon. — This  wagon  was  Construction 
constructed  in  the  year  1858,  under  the  direction  of  Inspector-  and  fittings  of 
General  Macpherson,  of  the  Madras  medical  service,  who  designed  indian^^lToL 
the  cart  previously  described  under  the  same  name.  The  expe- 
rience of  this  offi.cer  was  not  confined  to  India ;  he  had  been  the 
Principal  Medical  Officer  of  the  Turkish  Contingent  and  other 
forces  under  the  command  of  General  Sir  Robert  Vivian  during 
the  Crimean  war,  and,  in  that  capacity,  it  had  been  his  duty  to 
organise  the  ambulance  equipment  for  that  army.  Circumstances 
had  thus  led  him  to  give  attention  to  the  subject  of  sick-transport 
conveyances,  and  their  construction.  Dr.  Macpherson's  wagon 
was  on  the  omnibus  plan,  was  supported  on  four  double  elliptic 
steel  springs,  and  was  intended  for  draught  by  two  bullocks  or 
horses.  It  was  constructed  to  carry  eight  patients  within  the 
body  of  the  vehicle,  and  two  sitting  on  each  side  of  the  driver  in 
front.  Space  was  provided  for  caixying  the  arms  and  accoutre- 
ments of  these  ten  men.  The  driver's  box  was  separated  from 
the  interior  by  a  slight  open  frame  fitted  with  curtains  that  could 
be  raised  and  fixed  near  the  roof  if  desired.  The  weight  of  the 
whole  conveyance,  as  made  at  Madras,  was  15  cwt. ;  the  cost 
600  rupees  (60?.).    Two  stretchers  with  hoods  were  carried  with 


*  The  arabas  in  the  Crimea  were  occasionally  drawn  by  camels, 
t  See  page  361. 
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Chap^V.  the  wagon,  one  being  fixed  to  each  side  of  the  body  of  the  con- 
veyance. Tlie  upper  half  of  the  body  was  open,  with  the  excep- 
tion of  the  upright  posts  employed  to  support  the  roof;  but  the 
open  part  was  protected  on  each  side  by  a  framed  canvas  blind, 
hinged  to  the  sides  of  the  roof,  so  that  it  could  be  raised,  or 
lowered,  and  fixed  in  either  position  at  pleasure.  Overhead,  the 
wagon  was  covered  by  a  canvas  tilt,  and  this  was  prolonged  in 
front  so  as  to  form  a  hood  over  the  transverse  seat  in  front.  A  free 
circulation  of  air,  and,  at  the  same  time,  protection  against  the 
glare  of  the  sun,  were  afforded  by  these  means  to  all  the  persons 
carried  on  the  vehicle.  All  the  wheels  were  of  equal  diameters. 
The  longitudinal  seats  in  the  interior  were  made  of  open  cane- 
work,  as  were  also  the  backs  for  the  patients  to  lean  against. 
The  front  borders  of  both  seats  were  grooved,  and  in  this  way 
were  prepared  for  receiving  two  canework  frames,  which  were 
carried  with  the  wagon,  of  proper  size  for  fitting  into  and  resting 
upon  the  grooves.  When  the  frames  were  laid  in  their  places,  they 
and  the  seats  formed  a  continuous  platform  on  which  two  patients 
lying  upon  mattresses  or  stretchers  might  be  readily  placed.  Under 
Double  floor  of  the  seats  were  racks  for  the  men's  muskets.  Beneath  the  upper 
^dian^^a'^on  ^"^'^^  ^  second  fioor  divided  into  two  wells,  one  rather  deeper 

than  the  other,  with  moveable  lids,  arranged  for  the  reception  of 
various  articles.  The  two  wells  were  separated  only  by  a  narrow 
space,  in  which  the  axle  of  the  hind  wheels  was  received  ;  with  this 
exception  the  lower  floor,  or  the  two  wells  into  which  it  was 
divided,  corresponded  in  size  with  the  size  of  the  upper  floor. 
The  under  part  of  the  driver's  seat  was  hollowed  out  at  tlie  sides 
to  facilitate  the  turning  of  the  fore  wheels. 

The  following  illustration  is  taken  from  the  model  of  this 
conveyance  in  the  Museum  of  Military  Surgery,  at  Netley.* 


Fig.  CLXI. — Inspector-General  Macpherson's  Indian  Wagon. 


*  Spec.  No.  1331. 
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The  officer  commanding  the  1st  Battalion  Madras  Artillery,     Cuap.  V. 
St.  Thomas's  Mount,  who  made  a  report,  already  referred  to  *  ^gg^iT^t^ials 
respecting  the  cart  of  Dr.  Macpherson's  invention,  was  also  of  Macpher- 
ordered  to  make  a  trial  of  this  wagon.    On  the  11th  of  July  son's  sick- 
1859,  this  officer  stated  with  regard  to  the  wagon,  tjiat  he  had  ^'J°JP°^^ 
sent  it  out  filled  with  men,  some  of  whom  were  sick,  over  the  Madras, 
roughest  ground  in  the  neighbourhood  for  three  days  under  non- 
commissioned officers,  and  that  he  had  himself  accompanied  it  on 
the  fourth  day.    "The  four-wheeled  ambulance  wagon,"  he  re- 
ported,   runs  very  light  and  easy  ;  wonderfully  so,  considering 
"  the  load  it  carries.    The  one  pair  of  bullocks  took  it  over 
"  difficult  ground  with  as  much  ease  as  the  two-wheeled ;  but 
"  both  require  more  cattle.    The  drivers  were  all  very  bad,  i.  e., 
"  not  one  of  them  seemed  to  have  the  remotest  idea  of  the  best 
"  Avay  of  crossing  a  ravine  or  ditch,  but  did  all  they  could  (igno- 

rantly  I  believe)  to  break  the  springs,  and  to  give  the  greatest 
"  possible  inconvenience  and  discomfort  to  the  inmates.  Yet, 
"  notwithstanding  these  disadvantages,  the  men  generally  express 
"  a  favourable  opinion  of  these  ambulance  vehicles."!  Notwith- 
standing the  general  satisfactory  character  of  this  report,  neither 
Macpherson's  sick-transport  wagon  nor  the  cart  invented  by  him 
have  come  into  general  use  in  India.  I  am  not  aware  of  any 
circumstances  having  subsequently  occurred  to  cause  them  to  lose 
the  favourable  opinion  which  was  held  regarding  them  on  the  , 
occasion  of  the  trials  to  which  they  were  subjected  when  they 
were  first  introduced  to  notice. 

Gurries  Indian  sick-transport  wagon. — This  wagon  was  con-  Captain 
structed  in  the  year  1864  after  designs  furnished  by  Captain  Cume's  sick- 
Currie,  E,.  A.,  agent  for  gun  carriages  in  Bengal.    It  was  intended  -wagon, 
to  replace  the  ordinary  country  carts,  and,  partially,  the  use  of 
dhoolies,  for  sick-transport  purposes  in  Bengal.  It  appears  from  a 
report  by  the  Sanitary  Commission  for  Bengal:]:  that  these  wagons 
had  stood  the  test  of  repeated  trials,  both  with  horses  and  bullocks, 
not  only  on  roads  but  over  all  descriptions  of  rough  ground,  and 
that  it  seemed  to  be  shown  they  could  be  taken  wherever  a  gun 
could  be  taken.  The  Commission  therefore  reported  that  in  their 
opinion  a  supply  of  these  wagons  in  addition  to  the  full  comple- 
ment of  dhoolies,  not  as  substitutes  for  them,  would  be  advan- 
tageous on  field  service  ;  while,  on  the  ordinary  line  of  march, 
one  half  of  the  sick  could,  under  all  circumstances,  be  safely  and 
advantageously  carried  in  them  instead  of  in  dhoolies.    Two  of 


*  See  page  365, 

t  Report  from  the  Officer  Commanding  1st  battalion  Madras  ArtllleiT,  St.  Thomas's 
Mount,  nth  July  1859,  No.  379. 

X  Printed  Report  No.  59,  from  the  Officiating  President  of  the  Sanitary  Commis- 
sion for  Bengal,  to  the  Secretary  to  the  Government  of  India,  Military  Department, 
dated  Calcutta,  30th  January  1865,  relative  to  the  substitution  of  wheeled  ambulance 
conveyances  for  dhoolies. 
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them  were  also  recommended  to  be  issued  to  every  full  regiment 
of  infantry  and  cavalry  in  cantonments  for  conveying  sick  to 
hospital,  as  well  as  for  taking  out  from  hospital  for  an  airing 
those  convalescents  who  might  not  be  able  to  bear  the  motion  of 
an  elephant.  Each  of  Captain  Currie's  wagons,  the  Commission 
believed,  would  carry  three  men  in  a  recumbent  position,  or  from 
eight  to  ten  sitting. 

The  construction  of  twenty  of  these  ambulance  wagons  was  sub- 
sequently authorized,  and  they  were  directed,  as  soon  as  finished, 
to  be  subjected  to  trial  on  the  line  of  march  by  regiments  moving 
in  relief  through  the  country.  The  reports  of  these  trials  proved 
unfavourable.  The  principal  objection  made  to  the  vehicles  was 
their  weight,  cumbrousness,  and  consequent  slowness  of  move- 
ment. Even  when  the  march  took  place  over  good  roads  it  was 
said  that  their  weight  caused  them  to  be  of  doubtful  utility, 
while  over  bad  and  broken  ground  in  places  where  no  good 
roads  existed,  they  proved  a  complete  failure  so  far  as  the 
sick-transport  service  was  concerned.  It  appears  at  first  strange 
that  these  reports  should  have  difiered  so  materially  from 
the  report  of  the  Sanitary  Commission,  whose  recommendation 
was  only  given  after  repeated  trials  ;  but  similar  discrepancies, 
as  was  mentioned  before  when  describing  Colonel  Clerk's 
ordnance  hospital  cart,  have  constantly  happened  in  corre- 
sponding cases.  The  fact  is  that  the  former  trials,  even  though 
they  were  frequently  repeated,  constituted  a  very  incomplete 
test  when  compared  with  the  long  continued  trials  to  which 
the  vehicles  were  subsequently  subjected  during  sustained 
marches,  day  after  day,  for  a  long  period  together,  over  all 
descriptions  of  ground,  in  all  kinds  of  weather,  without  expe- 
rienced supervision,  and  with  drivers  and  draught  animals  of  very 
diflferent  capacities.  The  latter  is  the  only  real  practical  mode 
of  testing  the  qualities  and  value  of  any  such  vehicle,  especially 
one  intended  to  be  used  in  time  of  war  ;  for  it  is  the  only  one 
which  approximates  to  the  circumstances  under  which  the  vehicles 
would  be  used  on  active  service.  This  is  the  latest  form  of  Indian 
wagon,  I  believe,  which  has  been  subjected  to  trial,  and  in  con- 
sequence of  its  failure  an  ambulance  wagon  of  an  approved 
pattern  for  India  is  still  a  desideratum. 

As  wiU  be  seen  from  the  illustrations  which  follow.  Captain 
Currie's  conveyance  was  constructed  on  the  gun-carriage  prin- 
ciple. I  have  been  informed  that  the  weight  of  the  wagon  com- 
plete was  very  high,  viz.,  25  cwt.  The  fore  wheels  are  smaller 
than  the  hind  wheels,  and  a  space  between  the  interior  and  coup^ 
is  left  to  facilitate  turning.  The  body,  which  appears  rather 
high  for  the  ready  insertion  of  recumbent  patients,  is  supported 
on  elliptical  steel  springs  in  front  and  on  semi-elliptical  springs 
behind.  The  sides  are  open  and  support  a  roof  The  drawings 
are  taken  from  lithographic  illustrations  accompanying  the  report 
from  the  Sanitary  Commission  already  quoted. 
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Fig.  CLXn. — Side  view  of  Captain  Carrie's  Indian  Ambulance  Wagon. 


Pig.  CLXin. — Plan  of  Capt.  Carrie's  Indian  Ambulance  Wagon. 

Dr.  Francis'  proposed  ambulance  wagon  for  India. — This 
wagon,  proposed  for  use  in  India,  has  been  designed  and  modelled 
by  Surgeon-Major  C.  R.  Francis,  of  H.M.  s  Bengal  array.  This 
officer  made  the  hospital  equipments  at  the  1867  Universal 
Exposition  of  Paris  a  subject  of  special  study,  with  a  view  par- 
ticularly to  ascertaining  their  suitableness  for  ambulance  service 
in  India.  The  result  of  these  observations  Dr.  Francis  published 
in  a  quarto  pamphlet,  illustrated  by  drawings  of  several  of  the 
articles  which  had  particularly  attracted  his  notice.* 

With  regard  to  sick-transport  carriages.  Dr.  Francis  men-  Origin  of  Dr. 

tions  that  he  could  not  find  any  single  one  in  the  collection  at  pos^iambu-" 

 .  .   lance  wagon 

for  India. 

*  "  An  inquiry  into  the  suitableness  of  certain  Articles  of  Hospital  Equipment  for 
India.  By  Surgeon-Major  C.  K.  Francis,  M.B.,  Her  Majesty's  Indian  Army,  Bengal. 
Kochester  :  W.  T.  Wildish,  1867." 
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Paris  suitable  for  India  without  alteration  and  adaptation ;  and 
that  he  therefore  endeavoured  carefully  to  consider  the  advantages 
of  each  component  part  of  those  which  were  exhibited,  with  a 
view  to  the  construction  of  a  new  conveyance  which  should 
embody  all  the  necessary  qualities  for  the  transport  of  sick  and 
wounded  in  an  Indian  campaign, 

_  The  following  are  the  principles  which,  according  to  the  defi- 
nitions of  Dr.  Francis,  should  rule  the  construction  of  an 
ambulance  wagon  for  India  : — 

"  1.  It  should  be  light  and  elastic,  and  solid  at  the  same  time. 

"  2.  It  should  consist  of  as  few  pieces  and  fittings  as  possible. 
3.  Injuries  should  admit  of  easy  and  quick  repair. 

"  4.  It  must  be  proof  against  the  elements ;  and,  in  a  country 
like  India,  the  provision  must  be  complete.  At  one  time  pro- 
tection may  be  required  from  the  vertical  rays  of  a  tropical  sun ; 
at  another  from  a  torrent  of  rain  which,  in  a  few  hours,  will 
cover  the  ground  to  an  extent  of  four  or  five  inches ;  and,  in  the 
cold  weather,  in  the  upper  provinces,  it  may  be  necessary  to 
shield  the  sick,  at  night,  from  a  temperature  which  admits  of  the 
manufacture  of  ice. 

"  5.  The  wounded  must  be  able  to  get  into  and  out  of  the 
vehicle  with  facility. 

"  6.  There  should  be  accommodation  for  as  large  a  number  as 
possible,  avoiding  overcrowding,  of  course,  and  having  reference 
to  the  capacity  of  the  cattle. 

"  7.  Space  must  be  utilized  as  completely  as  the  vehicle  will 
admit  of 

"  8.  The  mode  of  transporting  the  conveyance  must  be  adapted 
to  the  habits  of  the  natives.  Thus,  in  India,  bullocks  generally 
will  be  required  ;  and,  as  riding  postilion  is  not  an  indigenous 
practice,  provision  must  be  made  for  a  driver.  In  some  of  the 
ambulance  vehicles  at  the  Exhibition  the  driver  is  supposed  to 
sit  amongst  the  sick  on  the  front  seat  ;  but,  as  this  arrangement 
would  be  manifestly  objectionable  in  India,  and  for  other  reasons, 
I  have  provided  liim  with  a  separate  seat,  as  in  the  original 
ambulance  wagon,  sent  by  Locati,  of  Turin,  to  the  Exhibition — 
the  wagon  which  was  characterised  by  the  '  Society  de  Secours 
aux  Blesses  '  as  a  '  modUe.^ 

"  9.  The  vehicle  should  be  well  supplied  with  good  water,  with 
medical  comforts,  and  with  the  means  of  sustaining  life  for  a 
limited  period. 

"  10.  It  should  carry  a  medical  subordinate." 

In  designing  his  ambulance  wagon,  Dr.  Francis  also  starts  on 
the  principle  that  men  badly  wounded,  and  therefore  requiring  a 
recumbent  position,  should  continue  to  be  conveyed  in  dhoolies 
(for  which  number,  it  is  presumed,  a  sutBcient  proportion  of 
dhooley  bearers  may  still  be  obtained)  ;  while  those  able  to  sustain  . 
a  sitting  position  should  be  conveyed  in  wheeled  conveyances.  Tliis  < 
is  an  arrangement  which  appears  to  be  advocated  by  not  a  few 
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who  have  thought  much  on  the  subject ;  and  there  are  many     Chap.  V. 
arguments  in  its  favour,  so  far  as  the  transport  of  sick  and  wounded 
in  India  is  concerned. 

The  model  of  Dr.  Francis'  ambulance  sick-transport  wagon, 
which  is  on  the  omnibus  plan  with  a  coupd  in  front,  and  not 
unlike  in  many  of  its  external  features  the  "  voiture  hopital "  of 
Locati,  is,  therefore,  on  the  principle  above  named,  only  con- 
structed for  the  carriage  of  patients  in  a  sitting  position.  This 
limitation  enables  the  mechanical  details  to  be  very  simple. 

The  seats  inside  are  arranged  for  five  patients  on  each  side.  Construction 
the  coupe  seat  in  front  for  four  patients.    There  are  also  two  and  measure- 
shifting  seats  behind,  similar  to  those  in  the  Locati  wagon,  one 
on  each  side  of  the  entrance  ;  one  of  these  is  intended  for  a  proposed 
medical  subordinate,  the  other,  if  needed,  for  a  soldier  slightly  ambulance 
wounded.    Thus  the  accommodation  is  for  fifteen  patients  and 
one  attendant ;  there  is  also  the  seat  for  the  driver,  making  17 
persons  in  all  to  be  carried. 

The  dimensions  are  as  follows :— Length  of  body,  10  feet; 
width,  5i  feet ;  length  from  back  of  coupe  seat  to  the  extremity 
forward,  S^feet;  height  from  ground  to  floor,  3  feet ;  from  floor 
to  roof,  5|  feet ;  depth  of  the  imperial,  9  inches.  The  fore  and 
hind_  wheels  are  of  unequal  diameters,  the  former  being  small  and 
turnmg  under  the  body,  which  for  a  certain  distance  has  been 
lessened  in  depth  for  this  purpose. 

The  roof  is  made  double,  for  protection  against  the  sun,  for 
ventilation,  and  for  admitting  the  stowage  of  certain  articles, 
ihere  are  also  canvas  awnings  at  the  sides  and  back,  arranged  for 
being  roUed  up  or  lowered  at  pleasure,  which  act  as  additional 
sun-snades  ;  these  curtains  are  made  waterproof  as  a  protection 
against  ram  The  roof  is  prolonged  over  the  coupd,  and  is  also 
screened  at  the  sides. 

The  space  below  the  coup^  seat  is  divided  into  two  compart- 
ments, one  half  containing  an  iron  tank  for  water,  capable  of 
being  removed  to  be  cleaned,  with  its  iron  stop-cock  projecting 
at  the  side  of  the  vehicle;  the  other  half  occupied  by  a  drawe? 
contaimng  medical  comforts.  The  seats  of  the  interior  are  also 
made  into  lockers  for  the  stowage  of  sundry  articles. 

ihe  sides  of  the  vehicle  are  formed  of  wooden  panels,  with 
&  ;  these  panels  can  be  opened  at  the  middle,  and 

folded  backward  so  as  fully  to  expose  a  great  portion  of  the 

sSon     T  W  '  '''P     P^"^^^  the  vehicle  in  this 

situation.    The  transverse  seat  of  the  coupd  is  only  divided  from 

tl.Zt'fy^'i  ^f^Vf/^^  interior  b/a  bar,  ^hich  forms" 
iTurP  ?f '  P"*^^^^^     f^^^*'  removable  at 

aiTf  W  •  the  communication  between  all  the  seats  is  easy, 
entrn.r^ 'I       interruption  to  free  ventilation.    The  regular 

doS  !f    1^  the  back  of  the  vehicle  A 

double  step  leads  to  this  entrance. 

following  D^^^^^^^^^  -  ill-trated  in  the 

22014. 
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Fig.  CLXIV. — Sick-transport  "Wagon,  proposed  by  Surgeon.Major  Francis,  for  use  in 

India. 

Observations       1 5iad  the  opportunity  of  examining  the  model  of  the  carriage 
on  the  proposed  under  description.    The  necessary  qualities  of  ease  of  motion, 
wa^on^or       protection  against  extremes  of  temperatures,  whether  heat  or 
Drf  Fi-ancis.     cold,  of  aeration,  facility  of  ingress  or  egress,  means  of  attention 
to  patients,  provision  for  their  wants  as  regards  water,  surgical 
and  medical  materials,  stowage  of  arms  and  accoutrements,  ease 
of  turning  in  narrow  roads,  &c.  seemed  to  be  well  provided  for 
in  it. 

Objections  may  be  raised  to  the  employment  of  glazed  windows 
in  a  vehicle  intended  for  use  in  the  field.    The  reply  of  Dr. 
Francis  is  that  he  has  contrived  his  wagon  as  much  for  a  moving 
hospital  as  for  a  transport  vehicle  for  the  field,  for  the  accommo- 
dation of  patients  who  are  required  to  be  removed  long  distances 
for  periods  extending  over  many  days  together,  a  necessity  wliich 
constantly  arises  in  India,  and  that  open  or  canvas  sides  would 
afford  insufficient  protection  for  sick  or  wounded  men  at  night 
in  many  parts  of  the  country  during  the  cool  season.    It  is  not 
possible  to  estimate  with  any  exactness  from  a  model  what  will 
be  the  weight  of  a  full  sized  vehicle  constructed  on  the  same  • 
design;  and,  after  all,  the  practical  value  of  a  sick-transport 
conveyance  must  to  a  great  extent  be  determined  by  its  pos- 
sessing qualities  of  lightness   combined  with  sufficiency^  of 
strength,  as  well  as  proper  kind  and  amount  of  accommodation. . 
Dr.  Francis  estimates  the  weight  at  about  1,800  lbs,  the  wagon : 
being  built  of  native  wood.    This  weight,  with  the  additional  i 
weight  when  loaded,  would  certainly  prove  too  great  for  the ' 
power  of  draught  for  which  the  vehicle  has  been  designed,  two  • 
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bullocks,  even  at  the  rate  of  two  or  three  miles  per  hour.  The  Chap.  V. 
lowness  of  the  fore  wheels  would  also  greatly  militate  against  its 
passage  over  such  roads  as  are  met  with  in  some  parts  of  India. 
Various  methods  of  rendering  the  wagon  lighter,  and  of  adding 
to  the  leverage  of  the  fore  wheels  without  destroying  the  leading 
principles  on  which  the  vehicle  has  been  designed,  will  probably 
suggest  themselves  if  the  construction  of  a  full  sized  pattern  be 
approved  to  be  subjected  to  the  direction  of  a  committee  in 
India.  With  the  exception  of  the  particular  points  just  named, 
the  plan  seems  to  combine  the  chief  qualities  requisite  for  a  good 
ambulance  conveyance  for  patients  who  are  to  be  moved  in  a 
sitting  position  in  India,  The  conveyance  has  not  been  designed 
for  transmission  on  board  shij?  as  British  ambulance  conveyances 
have  to  be,  but  for  India  this  quality  of  portability  is  not  essential, 
any  more  than  it  is  for  carriages  intended  to  be  used  on  the 
continent  of  Europe, 

Sjpnng  ^vagon  in  rise  during  the  Peninsular  war. — I  am  not  Weight  and 
aware  that  any  record  exists  of  the  construction  of  these  wagons,  J^^ation^ome 
but  a  great  amomit  of  concurrent  testimony  confirms  the  fact  of  Peninsular 
great  inconveniences  having  been  experienced  from  their  cum-  spring  wagon, 
brous  size  and  weight.    They  were  drawn  by  four  horses.  Each 
wagon  was  calculated  to  carry  seven  or  eight  men  sitting,  but 
would  only  accommodate  two   men  requiring  a  recumbent 
posture.    There  was  a  strict  prohibition  against  these  vehicles 
carrying  stores,  or  anything  but  the  sick  men,  their  kits,  and 
fire-arms. 

British  ambulance  ivagon  {Regulation  pattern). — This  con- 
veyance is  styled  in  the  Army  Medical  Regulations  "  ambulance 
car,"  *  in  the  Military^  Store  Department  and  in  the  Military 
Train  it  is  entitled  "  ambulance  wagon."  The  ambulance 
wagons  now  in  charge  of  the  Military  Train  are  in  all  respects 
the  same  as  the  cars  referred  to  in  the  Medical  Regulations  as 
forming  part  of  the  field  hospital  equipment  of  battalions, 
brigades,  and  divisions  in  time  of  war. 

The  unfavourable  reports  received  from  the  Crimea  concerning  History  of  the 
the  wagons  and  carts  sent  out  to  that  country  with  the  Hospital  present  pat- 
Conveyance  Corps  in  the  year  1854  have  been  already  referred  to  ^a"^^^ 
elsewhere.    It  has  also  been  mentioned  that  in  the  month  of  wagon^°^'^°^'^ 
April  1855,  Lord  Panmure,  who  was  then  Secretary  of  State 
for  War,  directed  a  committeef  to  consider  and  report  upon  the 
merits  of  certain  ambulance  conveyances  which  were  proposed  to 
be  adopted  as  substitutes  for  those  which  had  then  tmmed  out 
to  be  failures.    This  committee  having  met  at  the  Royal  Carriage 
Department,  Woolwich,  inspected   among  other  conveyances 
submitted  to  them,  two  hospital  wagons  for  carrying  eight 


*  Med.  Regs.  p.  76. 

t  The  constitution  of  this  committee  has  been  referred  to  at  page  1.'54, 
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india-rubber 
springs  first 
adopted. 


wounded  men  each,  viz.,  six  sitting  and  two  recumbent,  and! 
only  differing  from  each  other  in  the  springs  and  mode  of: 
suspension.  One  of  the  wagons  was  supported  on  steel  springs. 
This  vehicle  weighed  12  cwi,  being  nearly  10  cwt.  lighten 
than  the  wagons  which  had  been  sent  with  the  hospital  con- 
veyance corps  to  the  Crimea ;  the  other  wagon  was  fitted  with 
Fuller's  india-rubber  springs,  and  weighed  only  11  cwt.  each, 
or  nearly  11  cwt.  lighter  than  the  original  Crimean  wagons. 

The  kind  of  wagons  which  was  fitted  with  Fuller's  india- 
rubber  springs  was  chiefly  recommended.  "  Although  these  wagonss 
"  may  not  prove  so  easy  for  badly  wounded  men,"  the  Committee 
remarked  in  their  report,  dated  May  7th  1855,  "  as  those  on  steell 
"  springs,  still  considering  the  stretchers  are  also  on  india^ 
"  rubber  springs,  the  Committee  consider  them  to  be  suitable  for 
"  the  majority  of  cases,  and  also  to  possess  the  advantage  off 
"  accommodating  a  good  many  men ;  and  having  further  ascer- 
"  tained  that  no  four-wheeled  vehicles  of  a  lighter  description 
"  can  be  constructed  without  a  material  sacrifice  of  strength 
"  absolutely  necessary  to  enable  them  to  withstand  the  wean 
"  and  tear  of  field  service,  the  Committee  approve  of  theso: 
"  wagons."  The  form  and  construction  of  the  india-rubber  spring; 
known  by  the  name  of  "  Fuller's  spring,"  which  for  some  years 
after  the  Crimean  war  was  the  kind  of  spring  employed  in  tlie 
sick-transport  vehicles  constructed  at  Woolwich,  is  shown  in  the< 
subjoined  sketch. 


Fig.  CLXV. — Fuller's  india-rubber  spring,  a  a,  metal  rings  ;  b,  leather  casing ;  ccci 
india-rubber  strands,  half  the  leather  casing  having  been  removed  to  expose  them 
to  view. 

The  fore  wheels  were  at  that  time  smaller  than  the  hinc 
wheels,  and  the  Committee  recommended  as  an  improvement  ir 
regard  to  lightness  of  draught  and  facility  of  movement  that  highe]' 
fore  wheels  should  be  substituted  for  them.  This  was  afterwards 
done,  and  an  appliance,  known  by  the  name  of  Jacob's  lock,  wan 
added  to  lessen  the  inconveniences  resulting  from  the  use  of  thn 
high  fore  wheels  in  turning  the  wagon. 

The  plan  of  this  ambulance  wagon,  with  the  fore  wheels  madd 
of  the  same  diameter  as  the  hind  wheels,  is  shown  in  the  dra wr- 
ings which  follow.  They  are  copied  from  the  illustrations 
appended  to  War  Office  Circular,  No.  85G,  "on  the  Staff  ano 
"  Equipment  for  Regimental  Field  Hospitals." 
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Fig.  CLXVI. — Side  elevation  of  Britisli  Ambulance  Wagon  (Regulation  pattern),  a, 
basket  for  knapsacks  ;  b,  sti'aps  for  fire-arms  ;  c,  water  barrel ;  d,  water  bucket ; 
e,  leather  apron  ;  /,  grease  tin ;  g,  ladder ;  h,  india-rubber  suspension  springs ; 
i,  seat  with  back ;  k,  swingle-tree. 


HALF  PIAN  TOP 


Fig.  CLXVII. — Plan  of  British  Ambulance  TV  agon  (Eegulation  pattern).    (The  ex- 
planations with  Fig.  CLXVI,  apply  equally  to  the  letters  marked  upon  this  figui'e.) 


An  examination  of  the  drawings  will  show  that  the  wagon  is  Construction 
a  modification  of  the  tray-form  of  carriage.    It  is  bmlt  without  th'e^^riSst 
separate  compartments  for  the  recumbent  and  sitting  patients.  transpoVt^ 
The  two  men  carried  recumbent  lie  upon  moveable  stretchers  "n^agon, 
specially  designed  for  the  carriage,  and  occupy  the  central  portion 
of  the  floor  of  the  wagon ;  three  of  the  men  carried  sitting  occupy 
a  transverse  seat  in  front,  the  three  others  occupy  a  similar  seat 
in  rear.    The  driver  conducts  the  vehicle  postilion  fashion.  The 
stretchers,  as  already  mentioned  elsewhere,*  are  fitted  with  special 
springs  and  also  with  rollers  to  enable  them  to  be  moved  in  and 


*  See  page  153. 
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Chap.  V.  oiit  of  the  Wcagon  more  easily.  There  are  four  of  tlie  india-rubber 
springs  (Fuller  s)  h,  h,  and  each  of  these  is  caused  to  act  between 
two  curved  iron  rod  supports ;  one  rod  being  fixed  to  the  under 
surface  of  the  floor  of  the  wagon,  this  being  the  larger  and  descend- 
ing the  lower  of  the  two  ;  the  other  being  uppermost  and  fixed 
to  the  lower  frame  or  bed  which  rests  upon  the  two  axletrees. 
The  body  of  the  wagon  is  thus  suspended,  as  it  were,  from  the 
springs,  although  it  is  carried  above  them.  The  fore  and  hind 
wheels  are  each  four  feet  two  inches  in  diameter.  One  of  the 
two  horses  by  which  the  wagon  is  drawn  is  harnessed  between 
shafts  ;  the  other,  the  riding  horse,  is  attached  to  a  swingletree, 
A  barrel  capable  of  containing  three  gallons  and  a  half  of  water 
is  corded  on  a  small  platform  in  front  of  the  body  of  the  wagon  ; 
a  water-bucket,  grease  tin,  and  drag-shoe  are  carried  below.  The 
whole  is  covered  by  strong  canvas  supported  upon  a  framework 
of  moveable  hoops.  From  the  upper  part  of  this  roof  a  wicker 
basket  is  suspended  to  receive  the  men's  knapsacks,  while  straps 
are  attached  to  the  sides  of  the  wagon  for  carrying  their  fire- 
arms. 

The  india-  In  February  1866,  in  consequence  of  the  india-rubber  springs 

rubber  springs  having  proved  defective,  principally  as  regards  durability,  steel 
dL^ondnuedln  ^P^^^g^  were  approved  to  be  substituted.  The  springs  then 
1866.  adopted  and  still  in  force  are  of  the  single  semi-elliptical  kind, 

are  four  in  number,  and  are  placed  longitudinally.  The  lower 
frame  or  bed  of  the  wagon  is  retained.  The  subjoined  sketch 
shows  the  manner  in  which  the  change  from  the  india-rubber  to 
the  steel  springs  has  been  efiected. 


Pig.  CLXVIII.  Sketch,  sho-wing  the  plan  on  which  steel  springs  have  been  substituted  1 

for  the  india-rubber  springs  of  the  ]3riti6h  Regulation  pattern  ambulance  wagon. 
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The  space  between  the  wheels,  measured  from  outside  of  tire  Cuap.  V. 
to  outside  of  tire,  or  in  other  words,  the  width  of  track  of  the 
wagon,  is  five  feet  five  inches.  The  wheels  are  moderately- 
dished,  so  that  a  line  and  plummet  dropped  from  the  upper  part 
of  the  circumference  of  either  wheel  falls  four  inches  outside  the 
track.  The  nave  projects  six  inches  beyond  the  track.  The 
wagon,  therefore,  requires  a  clear  space  of  six  feet  five  inches  to 
enable  it  to  pass  along  without  touching  an  upright  obstacle  on 
either  side  of  it. 

The  drawing  which  follows  gives  a  general  view  of  the  wagon, 
fitted  and  ready  for  use. 


!Fig.  CLXIX. — Perspective  view  of  the  British  Ambulance  Wagon  (Kegulation  pattei'n). 

Although  this  wagon  has  answered  well  enough  the  tests  to  Failure  of  the 
which  it  has  been  subjected  in  England,  it  has  not  proved  sue-  British  sick- 
cessfal  when  it  has  been  employed  on  service  abroad.  It  has  been  ^^^"sport 
sent  to  India,  to  the  Cape  of  Good  Hope,  and  to  New  Zealand,  ^nt  to  India  °' 
and  it  has  not  been  found  to  answer  in  any  of  these  countries,  and  certain 
Either  its  weight  has  been  found  to  be  too  great  for  the  means 
of  draught  at  command,  or  it  has  been  found  not  to  be  suited  to 
some  peculiar  features  in  the  surface  of  the  country  over  which 
it  had  to  pass.    In  India,  its  very  solidity  and  massiveness 
appeared  to  be  the  cause  of  parts  yielding  and  breaking  under 
the  shocks  met  with  in  travelling.     The  extreme  dryness  to 
which  the  wood  had  been  brought  by  the  heat  of  the  climate, 
may  have  also  had  a  sliare  in  its  failure.     At  the  Cape  of 
Good  Hope,  the  wagons  broke  down  under  the  violent  concus- 
sions they  were  subjected  to  in  going  down  the  precipitous  cart- 
tracks,  and  over  the  rocky  drifts  which  constitute  marked  features 
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of  certain  parts  of  that  colony.  At  New  Zealand,  where  tlioy 
were  sent  to  be  employed  on  the  occasion  of  the  late  war, 
Inspector-General  Mouat,  who  was  the  Principal  Medical  Officer 
there  at  the  time,  has  since  informed  me,  that  their  weight  and 
the  absence  of  roads  prevented  even  attempts  from  being  made 
to  take  them  into  the  field  with  the  troops. 

But  independently  of  the  weight  of  these  vehicles,  which  has 
been  the  chief  quality  reported  as  destructive  to  their  usefulness 
when  on  service  abroad,  there  are  several  features  in  their  con- 
struction to  which  objection  may  justly  be  taken.  When  the 
wagon  is  loaded,  the  position  of  the  recumbent  patients  causes 
them  to  be  deprived  of  that  free  circulation  of  air  which  is  so 
necessary  to  all  feeble  or  disabled  men.  The  wooden  sides, 
excepting  a  space  of  four  inches  near  the  top,  are  closed,  and  the 
three  men  sitting  in  front,  and  the  three  men  sitting  behind, 
block  the  access  of  air  from  each  of  these  directions.  If  the  state 
of  the  weather  cause  the  wagon  to  be  covered  up,  the  situation 
of  the  recumbent  patients  is  rendered  excessively  oppressive. 

The  position  of  the  three  men  sitting  on  the  extreuie  end  of 
the  floor  behind,  places  this  part  of  the  weight  very  unfavour- 
ably for  the  draught.  The  distance  between  the  position  of  the 
draught-horses  and  the  rear  of  the  wagon,  is  longer  than  it  usually 
is  in  vehicles  of  this  class.  The  lencrth  of  the  floor  outside  is 
nine  feet  six  inches ;  but  from  the  front  frame  on  which  the 
water  barrel  is  placed  to  the  end  of  the  floor,  behind,  is  eleven 
feet  six  inches.  The  space  between  the  front  and  hind  wheels  is 
two  feet  nine  inches  ;  from  front  of  fore  wheel  to  rear  of  hind 
wheel,  eleven  feet  one  inch. 

Another  questionable  advantage  as  regards  any  ambulance 
wagon,  when  considered  in  all  its  bearings,  is  that  of  the  equi- 
rotal  system  or  the  plan  of  having  the  fore  and  hind  wheels  of 
equal  diameters.  This  system,  as  already  mentioned,  was  first 
applied  to  sick-transport  wagons  after  the  failure  of  the  wagons 
(Director-General  Dr.  Smith's,  described  hereafter)  sent  out  to 
the  Crimea  with  the  Hospital  Conveyance  Corps.  The  last- 
mmed  wagons  were  built  with  wheels  of  unequal  size,  and  the 
difliculty  that  had  been  met  with  in  driving  them  over  the  bad 
roads  of  the  Crimea  was  supposed  to  have  been  partly  attributable 
to  the  lowness  of  the  fore  wheels.  How  far  this  was  a  source  of 
difficulty  is  problematical,  as  the  badness  of  the  roads  did  not 
arise  from  irregularities  to  be  got  over  so  much  as  jfrom  depth  of 
mud  to  be  got  through  ;  and  it  is  in  going  over  solid  obstacles 
that  the  advantage  of  the  extra  leverage  of  a  high  wheel,  as  com- 
pared with  that  of  a  low  wheel,  is  chiefly  experienced. 

There  were  other  motives  for  increasing  the  size  of  the  fore 
wheels  to  the  same  diameter  as  that  of  the  hind  wheels.  The 
system  of  having  all  the  wheels  of  equal  diameter,  and  that 
diameter  being  as  moderate  as  it  is  with  the  Regulation  wheels 
viz.5  4  ft.  2  in.,  enables  the  floor  and  sides  of  the  wagon  to  be 


British  Army  Sick-Transport  Wagon. 


425 


kept  comparatively  low,  a  point  of  importance  as  regards  putting  Chap.  V, 
patients  in  and  taking  them  out  of  the  conveyance  easily.  The 
height  above  the  level  of  the  ground  of  the  interior  surface  of 
the  floor  is  3  ft.  9  in.  When  the  fore  wheels  are  arranged  for 
turning  under  the  wagon,  and  the  hind  wheels  are  higher  than 
the  regulation  wagon  height,  the  floor  of  the  wagon  is  also  usually 
raised  proportionally  higher.  Then  there  are  the  military  advan- 
tages of  the  equi-rotal  system :  that  it  facilitates  the  manufacture 
of  wheels,  wheels  of  one  pattern  only  being  required  ;  that  spare 
wheels  of  only  one  description  need  be  taken  on  service  ;  and 
that  it  is  easier  and  requires  less  time,  therefore,  all  wheels  being 
interchangeable,  to  replace  one  that  may  become  accidentally 
disabled,  whatever  vehicle  it  may  belong  to. 

The  advantages  of  the  equi-rotal  system  for  a  sick-transport  car-  Alleged  advaa- 
riage  then  are,  that  the  body  of  the  vehicle  can  be  kept  lower,  that  ^^.^^^^^^ 
the  fore  wheels  can  over-ride  obstacles  in  the  road  more  easily  than  ™* 
lower  wheels,  and  that,  in  case  of  breakage  of  any  one  wheel,  the 
mischief  can  be  more  readily  repaired  by  the  substitution  of 
another  wheel.   The  disadvantages  are,  however,  vqvj  important, 
so  important  that  they  appear  to  outweigh  the  advantages  just 
described.    The  most  serious  are,  that  it  materially  lessens  the 
power  of  turning  the  vehicle,  and  that  it  gives  it  a  tendency 
under  certain  circumstances,  such  as  meeting  an  obstacle  in  the 
act  of  turning,  to  upset.    The  high  fore  wheels  in  turning  are 
stopped  at  the  side  of  the  wagon  ;  the  wagon  cannot  be  turned  objections  to 
shorter  than  with  the  fore  wheels  forming  an  angle  of  45°  with  its  t^e  equi-rotal 
sides.  This  involves  the  necessity  of  a  road  being  at  least  twenty-  ^y^**^™- 
four  feet  in  width  to  enable  a  vehicle  of  the  length  of  the  Regula- 
tion ambulance  wagon  to  turn  round  in  case  of  need.  Moreover, 
if  turned  carelessly,  or  sharply,  and  an  impediment  were  met 
with  at  the  time  the  wheels  were  locked,  it  seems  probable  that 
such  an  accident  as  the  whole  vehicle  being  overturned  might 
readily  occur.    With  the  fore  wheels  turning  under  the  body  of 
the  vehicle  there  is  no  risk  of  such  an  accident  occurring.  This 
is  a  very  important  matter  as  regards  a  vehicle  intended  to  carry 
sick  or  wounded  men. 

Some  of  these  objections  have  been  commented  upon  in  the 
published  report  of  the  committee  on  the  Transport  and  Supply 
Departments.* 

The  latest  patterns  of  this  wagon  each  weigh  rather  more  than  Weight  of  the 

12  cwt.,  viz.,  1,374  lbs.    This  includes  the  cover,  the  two  spring  latest  pnttems 

stretchers,  and  the  basket  to  carry  the  men's  knapsacks.    It  does  British 

1  sick-transport 
.   ^^"agon. 

*  (Report,  p.  27,  par.  83.)  The  ambulance  wagon  under  description  is  referred  to 
in  the  following  terms  : — "  The  Committee  are  of  opinion  that  the  length  (for  the 
"  carriage  of  eight  men,  two  recumbent  and  six  sitting)  is  objectionable,  and  that 
"  the  weight  of  three  men  seated  behind  is  against  the  piinciple  of  easy  draught. 
"  The  Committee  do  not  approve  of  the  conveyance  of  men  so  seriously  wounded  as 
"  to  require  a  recumbent  position  in  the  same  carriage  with  men  who  are  able  to  sit 
"  upright.  The  difficulty  of  turning  the  ambulance  wagon,  which  is  on  the  equi-rotal 
"  principle,  is  also  a  practical  disadvantage." 
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not  include  the  14  stretchers,  the  water  barrel,  and  the  operating 
table,  which  are  to  be  carried  in  tlie  wagon  when  on  field  service. 
The  weight  of  these  articles  is  as  follows : — 14  stretchers  at  13  lbs. 
each,  217  lbs. ;  empty  water  barrel,  with  rope,  26  lbs.  4  oz, ; 
operating  table,  97  lbs. ;  total,  340  lbs.  4  oz.  This  increases  the 
weight  of  the  wagon  to  1,714^  lbs.  When  estimating  the  weight 
for  draught,  the  weight  of  the  harness  (a  double  set  being 
217  lbs.),  the  rider  or  driver  and  his  kit,  the  load  of  eight  patients, 
with  their  knapsacks,  arms,  and  accoutrements,  must  be  taken 
into  account.  The  weight  of  the  stretchers  might  be  omitted,  as 
they  would  probably  be  employed  elsewhere  when  the  wagon 
was  in.  use  for  carrying  sick  or  wounded. 

Although  two  mules  only  are  appropriated  to  this  sick-transport 
wagon  in  the  Regulations  for  Field  Hospitals  in  the  Medical 
Regulations,  four  draught  animals  are  assigned  to  it  in  the  list  of 
equipment  authorized  for  the  Military  Train  by  the  War  Office 
Circular,  No.  947,  of  the  13th  March  1866.  Every  ambulance 
sick-transport  wagon,  therefore,  on  service  with  the  Military 
Train  has  four  horses  available  for  its  draught  in  case  of  need, 
although,  under  ordinary  circumstances  on  home  service,  for 
short  distances,  and  over  good  roads,  only  two  horses  are  com- 
monly used.  When  paraded  in  marching  order  the  wagon  Ls 
always  horsed  by  four  horses. 

The  Government  cost  of  the  wagon  is  63Z.  10s.  If  to  this  sum 
be  added  the  cost  of  the  water  barrel,  bucket,  operating  table, 
and  14  field  stretchers  which  are  carried  on  it  when  equipped  for 
field  service,  the  price  is  raised  to  78^.  9s.  2d. 

New  Zealand  sick-transport  luagon. — This  was  a  spring  con- 
veyance introduced  in  1860,  during  the  last  war  in  New  Zea- 
land, to  take  the  place  of  the  Regulation  pattern  ambulance 
wagon,  which,  as  lately  mentioned,  had  been  found  to  be  too 
cumbrous  for  the  primitive  roads  opened  up  by  the  troops  duiing 
the  military  operations  in  that  country.  It  was  made  on  the 
principle  of  an  American  wagon  ;  so  light  that  a  few  men  would 
readily  suffice  to  get  it  out  of  any  difficulty  it  might  meet  with 
in  its  progress.  It  was  capable  of  accommodating  two  men 
lying  down,  and  several  sitting.  This  wagon  has  been  reported 
by  Inspector-General  Mouat,  C.B.,  by  whom  it  was  introduced, 
to  have  answered  admirably  as  a  conveyance  for  the  sick  and 
wounded  on  the  particular  service  in  which  it  was  employed,  and 
it  has  been  supposed  by  some  that  it  might  be  adopted  with 
advantage  as  the  Regulation  wagon  of  the  British  army  for 
carrying  sick  and  wounded  in  time  of  war. 

One  of  these  wagons,  which  had  been  built  at  Auckland, 
was  sent  to  Netley  for  trial,  more  especially  to  ascertain  its  fit- 
ness for  use  as  a  military  sick-transport  carriage^  for  general 
.  service.  The  trials  were  made  under  my  observation,  and  the 
'  ibllowino-  account  embodies  the  results  of  them.  At  first  start- 
incT  it  was  found  that  the  Regulation  Military  Tram  harness  was 
nol)  suitable  for  being  used  with  the  New  Zealand  wagon.  Some 
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civilian  carfc  harness  was  therefore  obtained,  and  one  of  the     Chap.  V. 
military  train  horses  was  attached  by  it  to  the  vehicle. 

Before  however,  mentioning  the  results  of  the  trials  made  with  Construction 
the  wagon,  it  is  necessary  to  describe  its  form  and  construction.  ^^^^^^"^^^ 
At  the  first  glance  the  body  of  the  vehicle  is  seen  to  consist  of  a  zelland  wagon 
simple  light  tray  mounted  upon  four  elliptical  springs.  These 
springs  are  all  placed  at  right  angles  to  the  axles  upon  which 
they  rest. 

All  the  fittings  and  appliances  of  the  vehicle  are  of  the  simplest 
character.  The  wheels  are  narrow,  as  in  most  American  vehicles, 
and  are  not  on  the  equi-rotal  principle.  Two  plain,  cushioned 
seats  with  backs  are  made  to  rest  upon  the  sides  of  the  tray 
which  forms  the  body  of  the  wagon.  They  are  simply  laid  on 
the  tray,  so  that  they  can  be  taken  off  or  shifted  along  the 
sides  at  pleasure.  The  seat  in  front  is  single,  and  is  calcu- 
lated to  accommodate  three  persons,  including  the  driver  ;  the 
seat  behind  is  double,  having  a  back  between  the  seats  common 
to  both.  This  last  seat  is  calculated  to  accommodate  six  persons, 
three  sitting  on  each  side.  The  handle  of  a  double  break 
acting  upon  the  two  hind  wheels  is  placed  in  front  near  the 
driver ^s  seat. 

The  floor  of  the  wagon  is  level,  and  affords  space  enough  for 
two  stretchers  or  two  patients  to  be  placed  upon  it  at  full 
leno-th.  But  should  the  floor  be  used  for  two  recumbent 
patients,  the  back  seat  could  not  be  used  for  patients  sitting, 
for  the  legs  of  the  latter  would  be  resting  upon  the  patients 
lying  upon  the  floor. 

The  wagon  is  therefore  fitted  for  carrying  nine  persons  sitting, 
including  the  driver;  or  three  persons  sitting,  including  the 
driver,  as  well  as  two  recumbent. 

A  water  barrel  is  slung  beneath  the  floor  of  the  wagon. 
Hoops  are  arched  over  the  whole  vehicle.  These  support  a 
varnished  canvas  cover,  which  is  divided  down  the  middle  at 
each  end  to  a0"ord  openings  for  ingress  and  egress.  The  cover  is 
secured  by  straps  and  buckles  to  iron  staples  fixed  on  the  outside 
of  the  body  of  the  cart.  The  wagon  is  designed  for  draught 
either  by  one  horse  or  by  two  horses  ;  in  the  latter  case  the 
horses  must  be  driven  tandem  fashion. 

The  following  are  measurements   of  particular  parts  of  the  Measurements 
wagon: — Extreme  length,  including  the  shafts,  16  ft.  10  in. ;     the  New 
extreme  breadth,  6  ft.  6  in. ;  height,  from  ground  to  top  of  cover,  Zealand  wagon. 
8  ft.  3  in. ;  outside  length  of  tray  including  the  foot-board,  8  ft. 
3  in. ;  outside  breadth  of  tray,  4  ft.  10  in. ;  outside  depth  of  tray, 
1  ft.  3  in. ;  inside  measurement  of  tray  7  ft.  1  in.,  by  3  ft.  8  in.,  by 
1  ft.  The  height  from  the  floor  of  the  tray  inside,  to  the  centre  of 
the  cover,  is  4  ft.  10  in.  The  hoops,  three  in  number,  are  3  ft.  2  in. 
apart.    The  diameter  of  the  fore  wheels  is  43  inches,  that  of  the 
hind  wheels,  is  52  inches.   The  drawings  which  follow  sufliciently 
illustrate  the  general  appearance  and  construction  of  the  wagon 
just  described. 
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rig.  CLXX. — Perspective  view  of  the  New  Zealand  Ambulance  Wagon,  -with  aid  wUhout  its 

cover. 


Observations  on  The  leading  feature  of  this  wagon  is  its  lightness,  and  this  is 
ZeaiandTsick  undoubtedly  a  very  great  advantage.  Its  weight  is  about  9  cwt. 
transport  It  is  also  simple  in  construction,  well  and  strongly  built,  and  is  of 
wagon.  easy  draught.   Another  good  quality  is  that  owing  to  the  lowness 

of  the  sides,  when  the  cover  is  not  used,  the  patients  can-ied  up 
on  it,  whether  recumbent  or  sitting  have  a  full  amount  of  fresh 
air.  The  wagon  would  not  answer  for  receiving  patients  lying 
on  the  ordinary  Regulation  stretchers,  there  being  nothing  pre- 
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pared  to  mitigate  the  hardness  of  the  floor  ;  but  this  inconvenience     Chap.  V. 

is  readily  met  by  putting  straw,  fern,  hay,  or  any  soft  medium,   

upon  the  floor  before  laying  the  stretchers  upon  it.  The  mode- 
rate height  and  ready  access  to  the  floor  causes  it  to  be  easy  for 
wounded  men  whether  lying  down,  or  able  to  sit  up,  to  be  put 
into,  or  taken  out  of  the  wagon.  These  are  its  chief  advantages  ; 
the  objections  which  occurred  on  examining  the  vehicle  in  respect 
to  its  fitness  for  general  use  in  the  British  service  were  the 
following : — 

1.  No  provision  is  made  for  the  vehicle  turning  in  a  narrow  Want  of  means 
road.    It  was  found  that  the  least  space  the  wa^on  co  uld  turn  t«™ing 

r  I  ^  /.IT.'.  1       •  1     narrow  roads. 

m,  when  only  one  horse  was  attached  to  it,  was  nearly  nine  yards. 
In  a  difficulty,  however,  by  taking  out  the  patients,  it  could  be 
lifted  up  by  three  or  four  men,  owing  to  the  lightness  of  the 
vehicle,  and  in  this  way  the  turning  could  be  facilitated. 

2.  The  system  of  placing  two  sets  of  double  elliptical  springs  The  springs  of 
in  line  does  not  appear  to  be  so  good  for  sick-transport  vehicles  '^^^ 

as  the  system  of  supporting  it  on  platform  springs,  or  the  system  ^^^'^^^  ^^''go"- 
of  slinging  the  body  of  a  wagon  from  springs.  The  New  Zea- 
land wagon  was  found  to  be  very  jolting,  owing  apparently  to 
the  arrangement  of  the  springs,  when  passing  over  ruts  or  un- 
even ground ;  and  more  jolting,  when  passing  over  well  made 
roads,  than  the  Regulation  ambulance  wagon. 

•3.  The^  impermeable  canvas  cover,  owing  to  the  manner  in  The  wagon-tilt 
which  it  is  secured  to  the  outsides  of  the  tray,  could  not  be  kept 
closed  in  bad  weather,  not  only  on  account  of  there  then  being  no 
provision  for  ventilation  of  air  within,  but  also  because  the  front 
seat  would  be  covered,  so  that  the  driver  could  not  see  to  drive. 
In  such  a  case,  the  only  resource  for  the  driver  would  be  to  walk 
and  lead  his  horse.  If  the  cover  be  opened  and  turned  back  at 
the  ends,  its  purpose  of  protecting  the  interior  from  rain  would  be 
proportionably  interfered  with,  and  no  arrangements  were  found 
for  fastening  the  ends  of  the  cover  back. 

4.  Other  reasons  were  met  with  which  rendered  it  necessary  to  Contracted 
remove  the  hooped   cover  altogether   during  the  trials.    It  dimensions  of 
was  so  contracted  that  the  number  of  persons  which  the  wagon 

was  designed  to  carry  in  a  sitting  position,  could  not  remain 
within  it  with  any  comfort,  for  the  men  at  the  ends  of  the  seats 
could  not  sit  upright.  It  was  also  extremely  hot  and  close,  in 
warm  weather,  almost  insufferably  so,  when  the  cover  was  closed 
at  the  sides,  and  there  was  no  provision  for  raising  them  without 
taking  the  cover  off"  altogether. 

5.  The  position  of  the  driver,  on  the  front  seat  between  two  Position  of  the 
patients,  renders  it  very  difficult  for  him  to  have  proper  command  <i"^er. 

over  the  horse. 

6.  No  provision  is  made  for  the  carriage  of  kits,  firearms,  and  Absence  of 
accoutrements.     They  would  have  to  be  laid  on  the  floor  of  the  P'=^^^  for  stow- 
cart,  and  a  certain  amount  of  risk  of  damage  would  always  attend  ""^^  °^ 

this  mode  of  disposing  of  them. 

7.  It  is  not  likely,  notwithstanding  the  lightness  of  the  vehicle,  Draught  of  the 
that  it  could  be  drawn  by  a  single  horse  for  any  long  distance'  ^"^^  Zealand 
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Chap.  V.     certainly  not  over  heavy  or  hilly  roads,  with  the  complement  of 
patients  it  is  designed  to  accommodate.    One  of  the  best  horses 
of  the  Military  Train  could  scarcely  di-aw  the  wagon  when  nine 
men  were  in  it,  along  a  road  having  a  moderately  steep  incline. 
The  number  of  patients  the  vehicle  is  ostensibly  calculated  to 
carry  must  be  reduced,  or  the  addition  of  a  second  horse  would 
be  usually  necessary  ;  and  in  the  movement  of  European  armies, 
it  is  generally  held  to  be  objectionable  to  increase  the  length  of 
columns  by  attaching  horses  tandem-fashion  to  any  description 
of  transport  vehicles. 
Portability  of       8.  Although  the  wheels,  springs,  break,  hoops,  and  cover  are 
the  New         capable  of  being  taken  asunder  and  partly  packed  within  the  body 
°  '  of  the  wagon  for  stowage,  more  time  is  necessary  for  doing  so  as 
well  as  for  putting  the  vehicle  together  than  would  be  desirable 
on  active  service.    The  diameter  of  the  hind  wheels  is  too  gi-eat 
to  admit  of  them  being  placed  Avithin  the  body  of  the  vehicle 
with  the  other  parts. 
Concluding         The  lightness  and  simplicity  of  this  wagon  are  such  valuable 
remarks  on  the  qualities,  that  it  may  readily  be  understood  how  it  found  favour 
wagon  when  used  in  so  partially  civilized  a  country  as  New  Zealand. 

The  general  surface  of  the  country  in  most  parts  of  Europe,  and 
the  circumstances  of  European  warfare,  are  so  different  from  those 
which  were  experienced  by  the  British  troops  engaged  in  New 
Zealand,  that  it  by  no  means  follows  that  a  mode  of  transporting 
sick  which  was  there  found  most  suitable,  should  also  be  the  most 
serviceable  for  the  general  wants  of  the  British  army.    Some  of 
the  disadvantages,  which  have  been  noticed  in  the  New  Zealand 
wagon  might  be  removed  by  alterations  in  the  details  of  its  con- 
struction without  interfering  materially  with  the  main  features 
of  its  design  ;  but  there  would  still  remain  important  points 
unfitting  it  for  general  service,  and  to  remove  these  would  involve 
the  necessity  of  a  change  in  the  scheme  of  the  whole  conveyance. 
History  of  the      (Jc^^je  of  Good  Hope  sick-transport  wagon. — The  experience 
Sgon^adop^ed     ^^^^  ^^P®      ^^^^^  ^°P®         illustrates  the  necessity  which 
for  the  Cape  of  occasionally  exists  for  conveyances  of  special  construction  being 
Good  Hope.     provided  to  suit  particular  colonies.    Some  of  the  Kegulation 
ambulance  wagons  built  in  this  country,  which  at  least  appeared 
strong  and  solid  enough  to  be  turned  to  use  in  any  country  with 
practicable  roads,  were  sent  out  for  service  to  the  Cape  of  Good 
Hope,  but,  after  trial,  they  were  reported  to  be  useless.  They 
broke  to  pieces  under  the  severe  shocks  to  which  they  were  sub- 
jected in  travelling  over  the  peculiarly  rough  and  precipitous  roads 
of  that  colony.    In  consequence,  in  March  1861,  a  Board  of 
officers  was  assembled  at  King  William's  Town  to  consider  the 
description  of  sick-transport  conveyance  which  would  be  most 
suited  for  the  country  of  the  Cape.    The  Board,  after  full  con- 
sideration, came  to  the  conclusion  that  the  best  vehicle  they 
could  recommend  for  ambulance  purposes  was  the  common 
cartel,  or  wagon  of  the  country,  with  certain  modifications.  The 
cartel  was  to  be  provided  with  inside  fittings  in  the  shape  of  cots 
and  seats  ;  direct  concussion  and  lateral  motion  were  to  be  pre- 
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vented  by  such  means  as  spiral  springs,  elastic  bands,  and  other  Chav^V. 
contrivances  ;  and  the  whole  carriage  was  to  be  furnished  with  a 
covering  to  shelter  the  occupants  from  wind  and  rain. 

That  a  judgment  may  be  formed  of  the  difficulties  which  may  Nature  of  the 
be  experienced  in  devising  a  suitable  sick-transport  conveyance  ^'j;;"^"^;",^"" 
in  consequence  of  special  features  presented  by  the  country  in  transport ' 
which  it  is  to  be  used,  I  subjoin  some  remarks  by  Inspector-  wagons  have  to 
General  Taylor,  C.B.,  on  the  travelling  and  state  of  the  roads  g^'apVcobny. 
in  the  interior  of  the  Cape  colony,  at  the  time  the  Board  just 
mentioned  was  engaged  in  discussing  the  best  means  of  convey- 
ing sick  or  wounded  troops  over  them.    They  were  written 
when  Inspector-General  Taylor  was  the  principal  medical  officer 
at  that  station,  and  just  after  he  had  been  on  a  tour  of  inspec- 
tion to  the  frontier  posts.    The  following  are  the  remarks  I 
refer  to : — 

"  The  roads  through  the  interior  of  the  colony  are  rarely  other  Inspector- 
than  simple  cart  tracks  from  one  station  to  another.  When  the 
track  is  at  any  part  worn  so  irregular  as  to  be  impracticable,  a  experience, 
supplementary  track  is  made  and  so  on.  The  surface  soil  is 
generally  scanty,  and,  if  the  irregularities  of  the  rock  beneath, 
and  the  boulders  plentifully  scattered,  do  not  from  the  first  make 
the  track  a  very  rough  one,  the  weather  acting  on  the  surface 
soon  brings  about  that  result. 

"  Generally  between  every  two  stations  the  bed  of  a  river  has 
to  be  crossed  once  or  twice,  or  even  as  often  as  five  times ;  such 
places  are  called  '  drifts.'  The  wheels  have  generally  to  pass 
over  large  bare  boulders  in  these  places,  rendering  the  passage 
very  trying,  not  only  to  the  wood  and  ironwork  of  the  vehicle, 
but  also  to  the  safety  and  soundness  of  the  passengers.  Such  is 
the  extent  and  state  of  the  roads,  that  it  does  not  appear  to  me 
they  are  for  many  generations  likely  to  be  improved  so  that  a 
severely  wounded  or  sick  man  can  be  conveyed  over  them  in  any 
wheeled  vehicle  without  much  agony.  I  was  furnished  by  the 
Commissariat  with  their  best  description  of  two-wheeled  and 
spring  mule-cart,  and,  though  along  the  edge  of  the  roof  on  either 
side  pads  are  fixed  for  the  head  to  jerk  against,  yet  the  oscilla- 
tions of  the  cart  were  frequently  so  violent  that  the  buffeting 
was  very  unpleasant.  The  neck  too  was  frequently  sprained  by 
the  violent  concussions  the  cart  was  subjected  to  even  with  careful 
driving.  Such  a  conveyance,  I  was  satisfied,  would  be  intoler- 
able to  any  but  a  sound  man.  The  mules  that  I  saw  were  much 
too  small  for  the  chairs  or  litters  like  those  used  in  the  Crimea." 

Inspector-General  Taylor  thought  that  the  plan  recommended 
by  the  Board  before  mentioned,  though  not  likely  to  prove  un- 
objectionable, was  yet  the  least  painful  mode  of  transport  practi- 
cable under  the  existing  circumstances  of  the  country,  and  he 
agreed  in  recommending  that  a  trial  of  it  should  be  made.  This 
recommendation  was  approved,  and  has  been  carried  into  effect. 
The  following  is  an  account  of  the  construction  of  the  conveyance  Construction  of 
which  was  eventually  adopted.    It  is  abridged  from  a  descrip-  the  sick-trans- 
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tion,  illustrated  by  photographs,  which  Inspector-General  Dr. 
Lawson,  who  succeeded  as  principal  medical  officer  at  tlie  Cape 
colony,  was  kind  enough  to  send  me  in  tlie  spring  of  1866.* 

The  conveyance  when  complete  for  use  is  composed  of  a  fra.rae 
supporting  the  seats  and  litters,  and  an  ordinary  bullock-cartel 
within  which  the  framework  is  .'iuspended.  On  removing  the 
frame  with  its  seats  and  litter  the  wagon  is  as  suitable  as  before 
for  carrying  ordinary  loads.  It  is  to  the  construction  of  the 
litter-frame  that  the  chief  attention  has  been  given,  more  parti- 
cularly with  regard  to  its  mode  of  suspension,  and  the  best 
disposal  of  the  space  afforded  by  it  for  the  carriage  of  patients. 

The  frame  is  made  of  wood,  9  feet  7  inches  long,  exclusive  of 
footboards,  and  8  feet  ^  inches  wide.  It  consists  of  two  side 
pieces  and  one  shorter  centre  piece,  these  being  connected  by  two 
cross  pieces,  nearly  two  feet  apart,  at  each  end.  Upon  this  frame 
are  placed  two  stretchers  along  the  middle  portion,  and  at  each 
end  a  seat  for  two  persons  sitting.  Each  stretcher  is  six  feet  long 
exclusive  of  the  handles,  and  twenty  inches  broad ;  each  seat 
sixteen  inches  broad.  The  seats  are  provided  with  backs  and 
footboards,  as  well  as  with  leather  cushions  on  each  side  to  keep 
the  occupants  clear  of  the  sides  of  the  wagon.  The  stretchers  are 
also  each  fenced  on  the  outer  side  by  pieces  of  wood  fastened  along 
their  upper  surfaces,  so  as  to  prevent  the  men  lying  on  them  from 
rolling  against  the  side  of  the  wagon  when  much  inclined  ;  while 
between  them,  fixed  simply  by  iron  pegs  passed  into  holes  in  the 
centre  longitudinal  piece  of  the  frame,  is  a  padded  upright  piece  of 
wood  for  the  purpose  of  keeping  the  occupant  of  one  stretcher 
from  rolling  against  the  occupant  of  the  other  stretcher.  As  thus 
arranged  the  frame  is  able  to  support  two  men  recumbent  and 
four  sitting. 


7 


rig.  CLXXI.— Side  view  of  the  sick-transport  frame  prepai'ed  for  suspension  in  the 
common  cartel,  or  bullock  wagon,  of  the  Cape  of  Good  Hope,  with  stretchers  and 
seats  fixed.    One  strap  only  is  shown  in  each  spring. 


*  The  Commissariat  store-transport  wagons  used  at  the  Cape  of  Good  Hope  arc 
also  special  wagons  made  from  local  designs  at  Graliam's  Town,  in  Caffraria,  and 
not  wagons  suitable  for  general  service.  They  are  drawn  by  mules,  and  they  travel 
from  six  to  eight  miles  an  hour.  Commissary-General  Drake  has  mentioned  that  one 
of  these  wagons  went  from  Graham's  Town  to  Port  Natal  and  back,  about  650  miles 
each  way,  without  any  injury  whatever.  See  evidence  by  Commissary-General  W.  H. 
Drake,  C.B.,  before  the  Transport  Committee,  on  the  27th  of  Nov.  18GG. 
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rig.  GLXXII. — End  view  of  the  ambulance  frame ;  one  stretcher  being  removed,  and 

the  straps  taken  out  of  the  springs. 


If  it  be  desired  to  carry  four  men  sitting,  instead  of  the  two 
recumbent,  arrangement  is  made  for  this  being  done  in  the  follow- 
ing way : — The  stretchers  and  their  cushions  are  removed,  the 
central  upright  partition  between  them  lifted  out  of  its  holes, 
and  these  are  slung  up  against  the  inside  of  the  tilt  of  the  wagon. 
Two  spare  seats  which,  when  not  required,  are  carried  beneath 
the  frame,  are  now  fixed  in  the  place  which  was  occupied  by  the 
stretchers,  facing  inwards.  The  occupants  of  these  seats  use  a 
footboard  common  to  both  (see  Fig.  clxxl),  which  is  fixed  beneath 
the  middle  of  the  frame.  Their  legs  pass  between  the  side  and 
central  longitudinal  pieces  of  the  frame.  When  thus  arranged, 
eight  men  can  be  carried  sitting,  four  in  the  middle,  and  two,  as 
before,  at  each  end. 

The  framework,  with  its  seats  and  stretchers,  just  described, 
is  suspended  from  the  sides  of  the  cartel,  by  leather  straps 
attached  to  the  ends  of  two  steel  semi- elliptical  springs  fixed 
beneath  the  frame.  The  springs  are  fixed  at  their  centres  to 
the  two  cross-pieces  nearest  to  the  middle  portion  of  the  frame, 
as  shown  in  Fig.  CLXXI.  The  manner  in  which  the  strap  is 
attached  to  the  spring  is  shown  in  the  following  sketch  : — 


Pig.  CLXXIII. — (a),  end  of  spring  with  suspension  strap  attached  ;  (i),  loop  of  spring 

through  -which  the  strap  is  passed. 
22014.  E  E 
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Chap.  V.        The  men's  knapsacks  are  intended  to  be  placed  in  the  spaces 
between  the  springs  and  the  central  footboard ;  the  two  spare 
seats,  when  not  in  use,  between  the  springs  and  the  two  end  foot- 
boards.    A  place  is  arranged  for  slinging  the  men's  fire-arms 
against  the  tilt  of  the  wagon  inside. 
wiTthfc?^^     ■"■^^^  report  sent  with  the  description  states  that :— "  The  frame, 
sick-transpm-t^  "  properly  slung  in  a  bullock  wagon,  and  carrying  six  persons, 
wagons.         "  was  tried  over  rough  ground,  such  as  would  be  occasionally  met 
"  with  on  service  at  the  Cape.    When  the  play  between  the 
"  frame  and  the  sides  of  the  wagon  was  suflBciently  reduced  to 
"  prevent  lateral  jerking,  the  springs  acted  well,  and  the  motions 
"  were  as  gentle  and  easy  as  could  be  expected  with  any  mode 
"  of  conveyance  over  such  a  surface ;  on  smooth  ground,  nothing 
"  could  be  easier." 

General  obser-     Sich-transpoH  wagons  of  the  second  category. — The  wagons 
vations  on       included  under  "  (Bb),  four-wheeled  conveyances,  combining 
signed  for '      "  particular  adaptations  to  fit  them  both  for  the  carriage  of  sick 
carrying  either     and  for  the  transport  of  stores,"  remain  to  be  noticed, 
sick  and  The  number  of  wagons  belonging  to  this  category  is  very 

stores^^*^  °^  limited.  As  a  general  rule,  the  wagons  which  are  specially  pre- 
pared for  the  reception  of  sick  and  wounded  men  have  to  be 
provided  with  so  many  fixtures  and  appliances,  that  they  can 
not  readily  be  dismantled,  so  as  to  leave  the  interior  clear  for  the 
reception  of  stores,  having  due  regard,  at  the  same  time,  to  the 
convenient  stowage  and  proper  security  of  those  parts  which 
ought  to  be  at  once  forthcoming  when  required  for  the  use  of  the 
sick.  Moreover,  certain  details  of  construction,  the  adaptation  of 
the  springs  for  example,  interfere  with  the  double  emjoloyment  of 
these  vehicles  for  carriage  of  light  and  heavy  burdens.  Am- 
bulance wagons  are,  therefore,  usually  found  of  two  distinct 
forms,  sick-transport  wagons  and  store-tiunsport  wagons ;  *  each 
kind  specially  constructed  for  the  particular  service  in  which  it 
is  destined  to  be  employed  Some  wagons  are  so  primitive  in 
construction,  that  they  may  as  well  be  employed  for  the  carriage 
of  stores  as  for  the  carriage  of  sick ;  but  these  examples  can 
scarcely  be  regarded  under  any  aspect  as  sick-transport  vehicles, 
for  they  are  destitute  of  the  particular  adaptations  which  are 
almost  essentially  necessary  to  make  them  suitable  conveyances 
for  the  carriage  of  badly  wounded  or  very  enfeebled  men,  either 
in  the  field  or  elsewhere. 

The  French  '•'  caisson  unique,"  which  will  be  noticed  presently, 
though  a  carefully  prepared  and  well-constructed  wagon,  may  be 
said  to  belong  to  this  last-named  class  of  vehicles ;  but  as  the 
transport  of  patients,  excluding  perhaps  the  more  serious  classes 
of  sick  and  wounded,  was  kept  in  view  in  its  design  as  well  as 


*  Among  continental  nations  the  sick-transport  and  the  store-transport  ambulance 
■wagons  are  usually  distinguished  by  particular  names  being  given  to  tlie  wagons 
themselves.  Thus  the  French  designate  sick-transport  wagons  as  "  voitures  " 
d'ambulance,  while  store-transport  wagons  are  called  "fourgons  "  d'ambulance.  We 
have  no  such  distinguishing  names  for  these  vehicles. 
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the  transport  of  stores,  it  is  included  under  the  second  categorj'-.  Ciiap^V. 
In  Dii-ector-General  Smith  s  ambulance  wagon,  presently  des- 
cribed, the  removal  of  the  fittings  prepared  for  the  carriage  of 
the  sick,  and  the  conversion  of  the  vehicle  into  a  store-transport 
conveyance,  were  provided  for  by  special  contrivance  and 
certain  adaptations,  which  would  have  been  unnecessary  had  the 
wagon  been  intended  only  for  use  in  transporting  sick  and 
wounded. 

Director-General  Smith's  ambulance  wagons. — These  were  Director-Gene- 
the  wagons  which  were  sent  out  with  the  brigade  of  the  Hospital  J'^ 
Conveyance  Corps  at  the  commencement  of  the  Crimean  cam-  the  sick-trans- 
paign,  to  which  allusion  has  been  made  elsewhere.    The  follow-  port  ^vagons 
ing  description  of  these  conveyances  was  published  by  the  Q^J^e^^*'^^ 
Director-General  himself  in   the  departmental  memorandum 
before  quoted  on  the  "  Personnel  and  Matdridl  of  the  Medical 
"  Department  of  the  Axmy  of  30,000  men  ordered  to  Turkey 
"  under  Command  of  Lord  Raglan." 

"  Each  wagon,"  writes  the  Director-General,  "  is  capable  of 
carrying  from  the  field,  or  from  the  field  hospitals  to  hospitals 
in  the  rear,  ten  persons,  namely,  four  badly,  and  six  slightly 
wounded  men,  each  in  a  separate  compartment.  By  this  arrange- 
ment every  individual  will  be  insured  against  inconvenience  or 
injury  from  his  immediate  neighbours,  which  would,  did  no 
partitions  exist,  certainly  prove  most  detrimental,  especially  to 
weakly  and  severely  wounded  men,  who  might  have  to  be  trans- 
ported along  an  irregular,  broken,  or  sloping  road,  or  over  a 
country  where  no  roads  exist. 

"  The  slightly  wounded,  as  will  be  seen  on  reference  to  the 
illustrations,  are  accommodated  towards  the  front  of  the 
carriage,  placed  back  to  back,  separated  from  each  other  by 
wooden  partitions,  and  prevented  from  falling  outwards  by  each 
compartment  being  provided  with  a  chain  covered  with  leather, 
to  be  passed  across  the  chest  when  the  seat  is  occupied,  with  a 
view  as  well  to  safety  as  to  support.  The  badly  wounded, 
extended  on  elastic  stretchers,  six  feet  six  inches  long,  and  two 
feet  wide,  are  placed  behind,  and,  as  already  stated,  in  separate 
compartments,  into  or  out  of  which  the  stretchers  glide  with 
facility,  from  their  being  provided  with  rollers.  Each  of  the 
compartments  is  fitted  with  a  ventilator  from  end  to  end,  which 
can  be  closed  or  opened  by  the  person  lying  on  the  stretcher. 

"  A  waterproof  roof,  supported  on  wooden  hoops,  covers  the 
body  of  the  carriage,  and  under  it  is  a  depository  for  fire-locks, 
knapsacks,  caps,  accoutrements,  &c.  There  is  also  under  the 
seats  for  the  slightly  wounded  men  a  large  capacious  locker,  in 
which  may  be  placed  water-sacks  (for  barrels  soon  become  use- 
less, especially  if  exposed  to  weather  and  sun),  bedding,  and 
other  articles,  which  the  medical  officers  of  the  army  may  con- 
sider as  likely  to  be  useful ;  and  under  the  hinder  parts  of  the 
wagon  is  a  convenient  box,  in  which  medicines,  instruments,  &c. 
can  be  carried,  if  required. 
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"  At  tlie  back  parts  cf  each  vehicle  there  are  two  iron 
brackets,  whicli  fold  down  to  support  a  stretcher,  and  so  afford 
the  means  of  forming  a  convenient  table.  This  plan  I  from 
the  first  preferred  to  one  which  was  strongly  urged  on  me, 
namely,  to  form  a  table  by  placing  a  stretcher  across  two 
panniers. 

"  In  the  event  of  the  Flanders  wagons  intended  for  the 
carriage  of  bedding,  stores,  &;c.,  not  proving  sufficient  for  the 
purpose,  the  wagons  intended  for  the  transport  of  sick  and 
wounded  are  capable  of  being  quickly  dismantled  internall5%  and 
made  available  to  supply  the  deficiency." 

The  following  are  copies  of  the  illustrations  to  which  reference 
is  made  in  the  foregoing  description.  They  show  with  sufficient 
clearness  the  plan  of  construction  of  the  wagon  and  the  manner 
in  which  the  patients  are  intended  to  be  carried.  Each  wagon 
was  drawn  by  four  horses,  and  was  conducted  by  two  men  riding 
and  driving  postilion  fashion. 

These  wagons  proved  a  failure  from  several  causes,  but  a  great 
deal  of  obloquy  was  thrown  upon  them  which  they  did  not 
deserve.  In  a  French  account  of  these  conveyances  the  plan  of 
carriage  adopted  was  called  a  painful  method  of  transporting 
sick  soldiers,  which  it  certainly  was  not,  when  the  horses  em- 
ployed were  equal  to  the  power  of  draught  demanded,  and  the 
drivers  were  sufficiently  skilled  in  their  duty.  The  sick*  were 
said  by  the  same  critic  to  be  deprived  of  the  benefit  of  pure 
air  and  daylight ;  but  as  each  compartment  was  fitted  on  one 
side  with  a  jalousied  shutter  extending  its  entire  length,  and 
on  the  other  was  only  separated  from  its  fellow  compartment 
by  an  open  trellis-like  frame,  the  interior  could  be  very  fairly 
aired  and  lighted  whenever  considered  desirable.    Its  weight 


Fig.  CLXXIV. — Side  view  of  Director-General  Smith's  Sick-Transport  Wagon. 
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*  "Moniteur  de  I'Armee,"  20th  October  1854. 
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Fig.  CLXXV. — Perspective  view  of  Director-General  Smith's  Sick-Transport  Wagon, 
showing  the  compartments  for  patients  carried  recumbent,  and  the  plan  adopted 
for  forming  an  operation- table  in  rear  of  the  vehicle. 

was  really  its  chief  objectionable  feature  in  actual  use.  Its  Causes  of  their 
weight  was  too  great  under  any  circumstances,  but  was  espe- 
cially  so  when  the  horses  were  deficient  in  strength,  the 
drivers  untrained  and  careless,  and  the  roads  bad  ;  and  this  was 
the  condition  of  things  when  they  were  first  employed.  The 
weight  of  each  wagon  was  nearly  twenty-two  hundredweight 
when  empty ;  to  this  the  weight  of  ten  men  with  their  arms  and 
kits,  and  two  drivers  and  their  kits  on  the  horses,  had  to  be 
added  when  the  conveyance  was  loaded.  The  draught  of  the 
wagon  was  also  rendered  heavy  by  the  distance  between  the 
fore  and  hind  wheels.  The  fore  wheels  were  short  and  turned 
under  the  front  section  of  the  vehicle,  in  which  the  sitting 
patients  were  carried.  As  regarded  the  patients,  although  the 
four  compartments  of  the  hinder  part  of  the  wagon  had  together 
full  means  of  ventilation,  the  limited  dimensions  of  the  space 
within  which  each  inmate  had  to  lie,  the  impossibility  of  sitting 
up  owing  to  the  closeness  of  the  tier  or  roof  above,  caused  sensa- 
tions of  restraint  and  of  helplessness  in  case  of  accidents  that 
were  very  objectionable  to  many.  The  compartments  were  made 
narrow  designedly.  The  Director-General,  Dr.  Smith,  stated  that 
his  object  in  not  haviDg  them  made  wider  was,  because  if  a  man 
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.severely  wounded  be  put  in  a  position  in  which  he  can  roll  about, 
he  would  be  much  hurt.  But  it  did  not  appear  that  it  was  so 
much  the  narrowness  which  was  found  objectionable  by  tliose 
who  were  carried  in  them,  as  the  confined  limits  and  restricted 
power  of  movement  in  consequence  in  all  du-ections.  It  was  this 
feeling  of  imprisonment  which  caused  some  persons  to  liken  them 
to  "  cells,"  and  even  to  "  coffins."* 

There  was  again  no  provision  to  enable  a  recumbent  patient 
to  communicate  with  anyone  in  the  front  part  of  the  vehicle, 
the  place  for  the  patients  carried  sitting  being  partitioned  off 
and  distinct  from  that  where  the  patients  lying  down  were 
carried.  When  the  back  of  the  vehicle  was  shut  up,  light  and  an-, 
and  all  communication  were  excluded  in  that  direction,  so  that 
the  only  direction  in  which  a  recumbent  patient  could  call  the 
attention  of  anyone  outside  the  vehicle  would  be  through  the 
jalousies  in  the  side  of  the  wagon  in  which  he  haiDpened  to  be 
lying.  But  to  make  himself  heard  through  these  side  openings, 
he  would  have  to  turn  and  raise  himself  into  a  very  uneasy 
position ;  and  with  the  noise  from  the  vehicle  itself,  even  thouglx 
a  surgeon  or  orderly  might  be  riding  close  by,  it  could  scarcely  be 
expected  that  a  patient  would  be  heard  hj  him.  It  was  a 
mistake,  considering  the  number  of  patients  the  wagon  was  to 
carry,  that  no  place  was  allotted  for  an  attendant  to  accompany 
the  wagon. 

The  effects  of  this  sense  of  confi.nement  and  of  apparent 
removal  from  means  of  aid  among  patients  when  they  were 
closed  in  by  the  shut  up  back  of  the  vehicle  were  noticed  by  the 
committee  in  the  Crimea  that  reported  on  the  ambulance  con- 
veyances in  January  1865.  "There  is  an  objection,"  the  report 
stated,  "  on  the  part  of  both  officers  and  men  to  be  packed  away 
"  in  the  catacomb  fashion  in  which  the  wagons  are  constructed." 
The  real  leading  fault,  however,  was  their  weight.  This  had  been 
no  objection  when  tried  in  England,  because  they  were  drawn  by 
strong  English  horses,  with  well-fitting  harness,  and  were  driven 
by  men  who  understood  their  work  over  fair  roads,  but  was 
fatal  to  their  employment  when  all  these  conditions  were 
reversed,  as  was  the  case  when  they  were  used  in  Turkey  and 
the  Crimea,  and  as  is  not  unlikely  very  frequently  to  happen 
under  the  circumstances  of  campaigning. 

The  plan  by  which  the  sides  of  the  recumbent  section  of  the 
vehicle  were  lowered  down  to  half  their  height,  and  the  whole  of 
the  interior  cleared  to  fit  it  for  use  in  carrying  stores  was 
ingenious ;  but  as  it  is  chiefly  of  interest  in  this  treatise  in  its 
aspect  as  a  wagon  for  transporting  sick  and  wounded,  a  particular 


*  A  great  deal  of  evidence  regarding  the  vragons  imder  description,  and  the  cfiFects 
of  carriage  in  them,  may  he  found  in  the  Eeport,  &c.  of  the  War  Office  Commission 
sent  to  the  Crimea  by  order  dated  October  23,  1854,  to  inquire  into  the  state  of  the 
hospitals  of  the  British  army  there  and  at  Scutari,  and  also  in  the  Minutes  of  Evidence 
taken  before  the  Select  Cojnmittee  of  the  House  of  Commons  on  the  Army  before 
Sebastopol  in  the  year  ISfj.'i. 
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description  of  the  mechanical  adjustments  by  which  the  change     Chap.  V. 
was  effected  appeai-s  hardly  necessaiy.    Moreover,  a  comparison  * 
of  the  drawing  which  follows,  with  the  preceding  illustrations 
of  this  wagon,  will  sufficiently  explain  the  main  features  of  the 
alterations  referred  to. 


rig.  CLXXVI. — Side  view  of  Director-General  Smith's  Sick-Transport  Wagon,  altered 

for  use  as  a  store-transport  wagon. 

Flanders  wagons. — These  were  the  store  wagons  sent  with 
the  Hospital  Conveyance  corps  at  the  same  time  as  the  special 
wagons  for  the  conveyance  of  wounded  just  described.  They 
were  like  them  in  appearance,  but  without  the  coupe  or  com- 
partment for  the  six  persons  sitting  in  fi:ont.  They  were  placed 
on  springs  and  calculated  upon  as  suitable,  on  their  contents  being 
removed,  to  be  used  for  the  carriage  of  sick  and  wounded.  They 
were,  however,  like  other  wagons  in  which  the  transport  of 
stores  has  been  the  primary  consideration,  not  well  suited  for 
this  second  service,  owing  to  the  want  of  proper  adjustment 
between  the  strength  of  the  springs  and  the  Kghter  weight  of 
the  number  of  sick  who  could  be  placed  upon  them.  There  was, 
in  addition,  an  absence  of  the  proper  internal  fittings  necessary 
for  the  safe  carriage  of  sick  or  wounded  men.  At  the  same  time 
it  is  to  be  remembered  that  they  were  only  supplementary  to  the 
regular  wagons  provided  for  sick-transport  purposes,  and  only 
intended  to  be  used  in  case  of  emergencies  when  all  the  space 
available  in  the  former  had  been  occupied.  Nine  of  these 
Flanders  wagons  were  sent  with  twenty  wagons  of  the  preceding 
description,  as  the  complement  for  one  Hospital  Conveyance 
Brigade. 

Caisson  dki/mbulance  Frangais. — This  is  the  only  wheeled  The  French 
conveyance  authorized  for  ambulance  transport  in  the  French  caisson  unique, 
army.  It  is  principally  employed  for  the  carriage  of  stores,  but  is 
also  intended  to  be  used  for  the  removal  of  sick  and  wounded  from 
the  field  hospitals  to  the  regular  hospitals  of  a  stationary  kind  in 
rear,  mule  cacolets  and  litters  being  the  only  conveyances  regu- 
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Chap^V.  larly  employed  in  the  French  army  on  and  near  a  field  of 
action.  Notwithstanding,  as  before  mentioned,  that  the  French 
were  the  first  to  introduce  special  wheeled  conveyances  for  the 
removal  of  sick  and  wounded  from  fields  of  action,  they  have  not 
been  systematically  employed  since  the  breaking  up  of  the 
ambulance  volante  at  the  time  of  the  restoration. 

The  French  caisson  unique.— In  the  year  1845  the  Frencli 
government  decreed  that  only  one  kind  of  covered  wagon  should 
be  adopted  for  all  military  purposes.  This  wagon  was  designated 
the  "  caisson  unique,"  and  the  pattern  which  was  then  determined 
upon  was  that  which  was  used  by  the  French  array  in  the  Crimea, 
as  it  had  been  previously  in  Algeria.  A  new  pattern  of  this  con- 
veyance was  designed  while  the  war  with  Russia  was  in  progress, 
but  the  same  principles  were  kept  in  view  in  its  construction' 
viz.,  that  it  should  be  capable  of  being  made  use  of  in  the  service 
of  the  hospitals,  either  for  carrying  stores  or  wounded,  in  the 
service  of  the  commissariat  and  in  that  of  the  quartermaster- 
general's  department.  This  pattern,  which  is  known  as  the 
"  caisson  Fran9ais,  modele  du  20  AoM  1854,"  still  remains  the 
regulation  military  wagon  of  the  French  service. 

tKissf*'"''^  ^^^^  caisson,  which  is  styled  "caisson  d'ambulance,"  when 
d'ambSSTce.  employed  in  the  service  of  field  hospitals,  is  a  long  narrov/ 
wagon,  being  3  metres  10  cent,  in  length,  1  m.  10  c.  in  breadth, 
and  80  cent,  in  height ;  it  is  supported  on  strong  double  elliptic 
steel  springs  and  drawn  by  four  horses.  The  fore  wheels  arc 
short,  being  11  decimetres  in  diameter,  while  the  hind  wheels 
are  15  decimetres  in  diameter.  The  body  of  the  wagon  has  two 
wells  beneath  its  floor,  a  space  being  left  between  them  for  the 
reception  of  the  fore  wheels,  so  that  the  wagon  may  turn  with 
facility.  Its  cost  is  moderate,  according  to  M.  Boudin,  700  francs, 
or  281.  sterKng.^ 

The  French  caisson  is  quite  hollow,  and  with  the  exception  of 
a  few  examples  in  which  folding  benches  have  been  hinged 
within  the  sides,  has  no  special  arrangement  to  adapt  it  for  the 
carriage  of  wounded  men.  Its  primary  purpose  is  as  a  store 
wagon ;  the  use  as  a  conveyance  for  carrying  sick  is  secondary. 
When  following  the  army  and  attached  to  its  moveable  field  hos- 
pitals (caisson  d'ambulance)  it  contains  the  surgical  instruments, 
medicines,  means  for  two  thousand  primary  dressings  of  wounds, 
medical  comforts,  field  cooking  utensils,  and  all  the  necessary 
stores  for  a  field  hospital.  These  are  distributed  in  twenty- one 
detached  panniers  and  cases,  each  being  numbered  and  having 
its  contents  specified  in  a  lithographed  plan,  and  having  its 
special  place  in  the  caisson  ;  and  the  infirmiers  who  are  attached 


*  "Systeme  des  Ambulances  des  Armoes  Fran9ai5e  et  Anglaise,  par  M.  Boudin, 
Medecin-en-Cbef,  &c."  "  Annales  d'Hygi^ne  Publique,  ct  de  Mcdecine  Legale,  2" 
serie,  1855,  tome  iii." 
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to  the  ambulcances  or  field  hospitals  are  trained  to  unpack  and  Chap,  V. 
repack  the  different  cases  and  panniers  and  to  replace  them  in 
the  caissons  with  the  utmost  care,  speed,  and  precision.  Above 
the  cases,  on  the  top  of  the  wagon,  an  operation  table,  three 
stretchers  and  blankets,  and  certain  implements  are  placed,  each 
in  its  definite  position..  Four  of  these  caissons,  with  loads  com- 
plete, form  the  complement  for  the  ambulance  of  each  division  of 
infantry ;  three  of  cavalry. 

All  the  stores  above  named  have  to  be  removed  before  the 
wtigon  can  be  employed  for  the  conveyance  of  sick  or  wounded. 
On  the  other  hand,  jthe  empty  caissons  which  have  been  em- 
ployed in  carrying  tlie  camp  equipage  or  in  bringing  up  the 
commissariat  stores  are  equally  available  for  hospital  service  ; 
and,  as  the  service  of  the  whole  of  the  equipages  militaires  is 
administered  by  a  central  authority,  the  exigencies  of  the  medical 
department  as  to  numbers  reqmring  removal  can  be  met  at  any 
given  time  by  the  necessary  orders  for  their  disposal  to  meet 
these  exio-encies.  Thus  if  circumstances  render  it  advisable  to 
keep  the  hospital  caissons  of  a  given  force  packed  ready  for 
movement  the  commissariat  or  other  caissons  are  capable  of 
being  rendered  available  for  clearing  the  field  hospitals  of  their 
patients. 

But  when  employed  for  the  conveyance  of  wounded  the  Defects  of  the 
want  of  some  special  appliance  to  break  the  force  of  the  iolts  ^^\^^°^ 
and  concussions  to  winch  they  are  inevitablj^  subjected  in  the 
movement  over  rough  roads  becomes  painfully  felt,  notwithstand- 
ing the  use  of  bedding  or  other  soft  materials  placed  on  the  floor 
of  the  vehicle  ;  and  this  is  the  chief  defect  of  the  caisson  d' ambu- 
lance as  regards  this  particular  service.  The  strength  of  the 
springs,  which  are  necessarily  made  very  stout  to  fit  the  wagon 
for  carrying  the  heavy  loads  for  which  it  is  destined  as  a  store 
wagon,  is  out  of  proportion  to  the  weight  in  the  Avagon  when  a 
few  wounded  men  only  are  carried ;  they  do  not  act,  and  the 
wagon,  as  regards  them,  virtually  becomes  a  conveyance  without 
springs.  One  of  the  first  requisites  of  a  good  ambulance  convey- 
ance is  therefore  wanting  in  these  wasfons. 

The  weight  is  also  excessively  gTeat,  viz.,  1,300  kilog.,  more  than 
251  cwt.,  when  empty,  and  about  4,000  kilog.,  or  about  78  cwt.^ 
when  filled  with  its  full  complement  of  hospital  stores.  This 
heavy  weight  causes  the  progress  of  the  wagons  to  be  retarded 
when  the  roads  are  bad  or  surface  of  country  rugged,  and  in  rapid 
military  movements  leads  to  the  liability  of  their  being  absent 
at  a  time  when  the  stores  which  they  contain  are  most  required, 
as  is  said  to  have  happened  in  some  of  the  battles  of  the  Italian 
campaign  of  18.5.9. 


*  "Notice  sur  le  Perfectionnement  du  Materiel  des  Ambulances  volantes.  par  II 
Arrault,  Pans,  1861,"  p.  14.  ^ 
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As  before  alluded  to,  some  caissons  d'ambulance  have  been 
fitted  with  bendies,  secured  by  hinges  to  the  side  walls  of  the 
interior  of  the  vehicle,  so  that,  on  the  stores  being  taken  out,  the 
benches  can  be  raised  and  used  as  seats  for  patients.  But  they 
appear  to  be  comparatively  few  in  number. 

The  drawing  which  follows  represents  the  caisson  of  the 
pattern  adopted  in  August  1854. 


Fig.  OLXXVII. — Side  elevation  of  the  Trencli  ambulance  wagon  (Caisson  Trancais 

module  du  20  Aout  1854). 
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CLASS  V.^CONVEYANCES  MOVED  BY  STEAM 
POWEK  ON  BAIL  WAYS. 

Section  I.— General  Remarks  on  the  Use  of  Railways  as 

REGARDS  THE  TRANSPORT  OF  SiCK  AND  WoUNDED  IN  TIME 

OF  War. 

The  universal  employment  of  railways  and  of  carriages  drawn  ChapJV. 
by  steam  power  in  Europe,  and  the  rapid  increase  of  this  method  j^^-i^^yg 
of  locomotion  in  all  civilized  parts  of  the  world,  sufficiently  indi-  time  of  war. 
cate  the  vastness  of  the  extent  to  which  this  powerful  means  of 
rapidly  concentrating  large  bodies  of  troops  and  military  stores,  will 
be  used  in  all  future  wars  of  importance.    Recent  campaigns  have, 
indeed,  shown  how  much  the  strategical  arrangements  of  the 
commanders  have  been  bent  to  accord  with  the  facilities  of  move- 
ment offex'ed  by  following  the  directions  of  the  lines  of  railway 
running  through  the  countries  which  have  formed  the  theatre  of 
warfare,  and  have  served  to  prove  beyond  all  doubt  that  the 
positions  of  railways  will  continue  to  bias  the  plans  of  military 
operations  on  the  occurrence  of  wars  hereafter. 

But  however  great  may  be  the  influence  and  importance  of  Probable  ei- 

railway  transport  as  regards  the  general  movements  of  armies  raihrays^iiT^ 

and  their  power  of  destruction,  in  no  part  of  the  military  opera-  future  wars,  for 

tions  are  railways  capable  of  being  employed  more  largely,  or  transporting 

more  usefully,  if  proper  arrangements  be  previously  made,  than  in  ^°^ers^ 

the  transport  of  the  sick  and  wounded  among  the  troops.  In 

considering  this  subject  from  a  military  point  of  view,  the  urgent 

necessity  and  important  strategical  advantages  of  speedy  relief  of 

the  active  part  of  an  army  from  its  encumbrances  of  sick  and 

disabled  men  ;  and,  further,  the  advantages  of  rapidly  conveying  Advantages 

ineffective  soldiers  to  situations,  and  placing  them  under  circum-  offered  by  the 

stances  where  they  will  not  only  be  secure  against  attack  or  f^wfo^^tiil^''' 
T       1  1         1  1       1  n   1    1     1  •  tor  transport- 

disturbance,  but  where  also  they  will  tmd  the  best  assistance  as  ing  sick  and 

regards  accommodation  and  hospital  appliances,  and  where,  there-  "w^ounded. 

fore,  they  are  most  likely  to  be  quickly  restored  to  a  capability 

for  fresh  active  service,  at  once  force  themselves  on  the  attention. 

Other  important  advantages  arise  out  of  those  which  have  just 

been  named.    If  the  sick  and  wounded  can  be  quickly  carried 

away  and  dispersed  among  hospitals  in  towns,  camps,  or  other 

places  appropriate  for  their  reception  far  away  from  the  immediate 

theatre  of  warfare,  as  a  consequence  of  this  dissemination,  there 

will  be  all  the  less  risk  of  disease  being  generated  and  of  epidemics 

springing  up  among  the  active  portions  of  the  army.    Again,  if  Probable  in- 

the  sick  can  be  rapidly  and  regularly  removed  to  places  at  com-  fluence  of  rail- 

paratively  remote  distances  from  the  scene  of  active  hostilities,  J^^®  °°  ^™.^JJ" 

there  will  be  no  necessity  for  large  ambulance  establishments  i^nts^S^the 

being  kept  with  the  forces  operating  in  the  field.    The  hospital  field. 

establishments  of  armies,  the  articles  and  necessary  materials  for 

the  care  and  treatment  of  the  sick  and  wounded  among  the  troops 

and  the  vehicles  for  their  transport,  have  always  been  a  source  of 


CiiAr.  V, 
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difficulty  and  objection  to  military  commanders,  and  they  have 
become  so  more  than  ever  since  the  progress  of  civilization  and 
science  has  required  the  sick  and  wounded  to  be  provided  for  in 
a  manner  more  adequate  to  their  necessities  than  formerly  was 
ever  contemplated.  But  with  the  advantages  of  railway  commu- 
nication at  hand,  the  amount  of  ambulance  stores  and  transport 
may  be  limited  to  the  probable  wants  of  a  single  action,  and  only 
a  small  medical  staff  will  be  required  to  supplement  the  surgical 
assistance  which  will  be  always  in  company  with  the  troops,  either 
as  regimental,  brigade,  or  divisional  medical  officers. 

Many  serious  primary  surgical  operations,  which  have  now  to 
be  performed  inconveniently  on  the  field  itself,  may  under  the 
circumstances  contemplated  be  postponed  until  the  arrival  of  the 
wounded^  at  a  fixed  hospital,  where  they  can  remain  undisturbed 
after  their  performance ;  for  with  good  management  the  railway 
conveyance  may  be  so  arranged  as  to  carry  them  there  with  no 
greater  disturbance  than  has  hitherto  happened  in  the  transport 
of  wounded  from  a  field  of  action  to  the  general  hospitals  in  rear, 
while  the  journey  can  be  performed  with  such  speed  that  there  will 
not  be  sufficient  time  for  those  symptons  of  fever  and  irritation  to 
arise,  which,  when  they  exist,  counterindicate  amputation  or  other 
surgical  interference  of  a  primary  nature.    Certain  other  surgical 
operations  of  a  conservative  kind,  that,  from  their  nature  could 
hardly  under  any  circumstances  be  attempted  with  propriety  on 
the  field  itself,  and  that  would  be  almost  equally  unjustifiable  in 
hospitals,  the  temporary  nature  of  which  would  render  the  patients 
liable  to  be  moved  to  other  hospitals  more  remote  shortly  after 
their  performance,  may  be  resorted  to  without  any  special  risk  if 
the  hospitals  to  which  the  patients  are  at  once  transported  possess 
a  more  permanent  character.     The  Prussian  surgeons  during  the 
late  wars  in  Schleswig-Holstein  and  Bohemia,  were  in  numerous 
instances  enabled  to  avoid  amputations,  and  to  resort  to  more 
intricate  operations  in  the  interest  of  their  patients,  owing  to 
the  speedy  removal  of  the  wounded  from  the  neighbourhood  of  the 
scenes  of  action  to  fixed  hospitals.    It  was  not  merely  from  the 
fact  of  these  hospitals  being  fitted  with  all  the  necessary  appliances 
that  the  surgeons  were  induced  to  undertake  the  special  operations 
referred  to,  but  what  also  materially  influenced  them  was  that 
they  knew  their  patients  could  remain  in  them  without  any 
necessity  for  further  removal  until  they  were  in  a  proper  condition 
to  undergo  the  transportation  without  danger  of  irritating  their 
wounds  and  interfering  with  the  process  of  cure. 

The  circumstance  of  railways  being  made  available  for  ambu- 
lance transport  will  also  probably  cause  intermediate  field  hospitals 
— always  burdensome,  costly  to  manage,  and  too  often  hiding- 
places  for  idleness,  as  experience  showed  during  the  Peninsular 
war — 'to  be  established  in  less  proportion  than  has  hitherto 
happened  in  war,  for  it  will  be  far  more  easy  and  economical  to 
add  to  the  hospital  accommodation  already  existing  in  towns  and 
large  centres  of  communication,  at  a  distance  from  the  theatre  of 
warfare,  than  to  open  hospitals  in  fresh  situations,  a  plan  which 
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necessarily  involves  great  outlay  at  startinpf,  as  well  as  continuecl     Ciixr.  ^  . 
expense  from  the  transport  of  stores,  and  from  the  loss  produced 
by  wear  and  tear  and  accidents  inseparable  from  such  movements, 

The  very  distance  to  which  the  wounded  may  be  carried  when  Mu^i^ce  ^^^^^ 
railway  transport  and  free  communication  are  available,  is  in  itselt  ^-^^  ^^.^j^^ 
an  advantao-e.    All  the  inconveniences  that  attend  the  transference  railway  on  the 
of  sick  and'  wounded  from  field  hospitals  to  depots  and  interme-  ^f^^  P^^* 
diate  hospitals,  as  well  as  those  arising  from  the  circumstances  of 
a  retreat,  or  a  change  in  the  strategical  positions,  being  liable  to 
bring  these  hospitals  within  the  sphere  of  military  operations, 
are  avoided.    Strategical  movements  too  are  now  so  rapid,  that 
the  concentration  of  detached  groups  of  sick  and  wounded  soldiers 
in  intermediate  hospitals  is  a  matter  of  daily  increasing  difficulty. 
The  town  or  place  in  which  it  may  be  to-day  convenient  to  esta- 
blish an  intermediate  hospital,  may  to-morrow  be  out  of  the  line 
of  communication  with  the  army  operating  in  the  field. 

From  aU  that  has  been  now  observed,  it  is  obvious  that  when 
the  base  of  operations  happens  to  be  a  seaport,  as  must  always 
be  the  case  if  British  troops  are  engaged,  as  allies^  or  other- 
wise, in  foreign  expeditions,  when  a  line  or  lines  of  railway  exist 
between  it  and  the  front,  when  carriages  are  available  for  the  sick 
and  wounded  to  be  rapidly  and  regularly  moved  to  the  base,  to  be 
thence  transferred  either  to  hospital  ships  or  to  naval  transports 
for  removal  to  fixed  hospitals  away  from  the  neighbourhood  of  the 
sphere  of  conflict,  or  when  a  continental  power  is  operating  from 
a  base  in  its  own  dominions,  the  active  part  of  the  army,  as  well 
as  the  troops  which  have  become  disabled  for  service,  will  be 
equally  benefited  by  taking  advantage  of  the  opportunities  afforded 
by  the  railways  for  ambulance  transport. 

Recent  campaigns  have  afforded  some  experience  of  the  use  Examples  of 
which  may  be  made  of  railways  for  the  transport  of  wounded  in  [^n^^Ja^port 
time  of  war.    The  Italian  campaign  of  1859,  the  German-Danish  afforded  by 
war  of  1864,  the  late  civil  war  in  the  United  States  on  a  still  recent  nvars. 
vaster  scale,  and  the  war  between  Prussia  and  Austria  in  1866, 
have  all  exhibited  this  mode  of  conveyance  of  wounded  in  actual 
operation*    In  some  of  these  instances,  the  opportunity  has  been 
afforded  of  observing  the  application  of  railways  to  military  sick- 
transport  pm-poses  where  no  previous  preparations  had  been  made 
for  this  particular  service ;  in  some,  of  studying  the  advantages 
of  certain  peculiar  contrivances,  additions  to  ordinary  passenger 
carriages,  which  had  been  expressly  provided  for  its  execution. 
In  other  instances,  carriages  have  been  specially  constructed  with 
the  necessary  fixtures  and  appliances  for  receiving  arid  taking  care 


*  In  1855,  in  the  Crimea,  after  the  railway  between  Balaklava  and  the  camp  before  The  English 
Sebastopol  had  been  completed,  it  -was  occasionally  used  for  conveying  sick  from  the  railway  in  the 
camp  hospitals ;  but  only  the  wagons  constructed  for  carrying  stores  to  the  front  Crimea, 
being  available  for  this  service,  and  they  being  unprovided  with  any  contrivances  to 
make  them  suitable  for  invalids,  no  patients  so  infirm  or  injured  as  to  require  a  recum- 
bent position  were  sent  by  it.    This  was  the  first  time  that  any  railway  was  employed 
for  transporting  sick  and  wounded  soldiers  from  a  scene  of  actual  hostilities  to  the 
rear. 
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recent  cam- 
paigns. 
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paration. 
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the  war  of 
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of  wounded  men  labouring  under  all  kinds  of  injuries  and  in 
every  condition  of  physical  prostration,  and  have  been  extensively 
employed  in  the  service  for  which  they  were  designed. 

The  result  of  this  varied  experience  has  been  to  show  it  to  be  par- 
ticularly important,  having  due  regard  to  the  necessities  which  are 
liable  to  occur  in  time  of  war,  that  the  methods  best  adapted  for 
meeting  such  wants  efficiently,  and  the  most  economical  plans  for 
carrying  these  methods  into  execution,  should  be  fully  considered 
during  the  leisure  of  time  of  peace.  When  war  has  commenced,  and 
while  it  is  actively  proceeding,  all  mihtary  exigencies  arising  out 
of  the  circumstances  of  the  time,  acquire  special  urgency ;  for 
success  in  any  strategical  operation  usually  depends  upon  these 
exigencies  being  met  at  the  instant  they  occur,  so  that  no  avoidable 
risk  may  be  undertaken,  and  no  opportunity  of  advantage  may  be 
lost.  If  the  system  of  railway  ambulance  transport  be  not  settled 
beforehand,  when  the  necessity  occurs  the  military  and  medical 
authorities  will  probably  be  harassed  by  conflicting  views  as  to  the 
best  steps  to  be  taken  to  meet  the  emergency ;  and  that,  too,  at  a 
time  when  they  ought  to  be  able  to  give  their  undivided  attention 
to  the  urgent  need  which  will  then  press  for  immediate  action. 
The  sick  and  wounded  will  also  not  improbably  suffer  from  the 
same  cause,  for  everything  under  such  circumstances  usually  has 
to  be  sacrificed  to  the  main  military  object,  which  is  to  get  such 
encumbrances  away  almost  at  all  hazards.  Individuals  will  be 
little  regarded  while  the  thoughts  of  those  in  authority  are  directed 
to  clearing  away  the  wounded  as  a  mass  ;  so  long  as  accumulations 
of  disabled  men  remain  with  an  army,  they  cannot  fail  to  fetter  the 
movements,  to  detract  from  the  strength  and  activity  of  the  main 
body,  and  also,  in  a  certain  degree  to  distract  the  attention  of  the 
commander  from  the  object  of  chief  importance  which  he  has  in 
hand. 

That  the  method  to  be  adopted  for  transporting  sick  by  railway 
should  be  perfected  in  all  its  details  before  the  time  of  need  comes, 
is  also  important  from  pecuniary  considerations.  Little  heed  can 
be  given,  when  the  want  presses,  to  suggestions  for  pecuniary 
economy.  That  which  appears  at  the  moment  to  be  the  most 
practicable,  and  so  the  most  advantageous  mode  of  proceeding, 
will  have  to  be  adopted  irrespective  of  cost.  Not  unfrequently  it 
will  happen  that  the  military  exigencies  are  such  that  they  must 
be  met  by  any  method  that  may  offer  itself,  even  by  one  which  is 
manifestly  faulty,  owing  to  there  being  no  longer  time  to  make 
any  preparation  for  one  that  is  known  to  be  better,  but  not  at  the 
time  available.  It  appears  to  have  happened  thus  in  respect  to 
the  method  of  railway  sick-transport  conveyance  in  use  during  the 
ItaHan  war  of  1859.  No  suitable  provision  had  been  previously 
made  for  the  carriage  of  disabled  soldiers  by  the  railways,  the 
military  movements  were  so  rapid  that  no  time  was  afforded  for 
making  proper  preparations  for  their  conveyance  after  the  cam- 
paign had  opened,  and  the  sick  and  wounded,  who  suddenly 
became  accumulated  in  immense  numbers  at  the  front  and  in 
numerous  improvised  hospitals,  must  either  have  not  been  removed 
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at  all  from  the  theatre  of  warfare,  or  have  been  brought  away,_  as  Chap.  V. 
they  were,  by  railway  carriages  in  the  ordinary  condition  in  which 
they  are  used  in  peace  time  for  the  conveyance  of  persons  in  health 
and  strength,  and  in  the  Avagons  employed  for  carrying  goods  and 
cattle.  Unfortunately  there  was  a  deficiency  of  ambulance  trans- 
port in  the  field,  as  well  as  of  sick-transport  provision  on  the 
railways.  The  inevitable  consequence  was  that  the  removal  of  the 
wounded  was  greatly  obstructed.  Many  men  died  from  being 
detained  in  over-crowded  and  ill-provided  field  hospitals,  who 
might  have  escaped  had  there  been  adequate  means  for  their 
transport ;  while  those  who  were  brought  to  the  railways  and  then 
removed,  suffered  greatly  during  their  journey,  from  being  chiefly 
carried  in  open  trucks,  or  in  third-class  carriages,  without  any 
arrangements  for  breaking  the  violent  concussions  arising  from 
the  oscillations,  or  the  jostling  against  each  other  of  the  carriages, 
beyond  the  use  of  some  straw  placed  on  the  floors  to  protect  them 
from  the  hard  planks  above  which  they  were  lying. 

But  although  a  large  amount  of  individual  suffering,  which  Good  results  of 
might  have  been  avoided  by  previous  arrangements  and  preparation  o/woSaded  ^ 
was  thus  brought  about,  the  general  good  that  resulted  from  the  dm-ing  the  Ita- 
opportunity  of  removing  the  wounded  with  even  comparative  li^n  war  of 
rapidity  from  the  ground,  of  conflict  by  means  of  the  railways  was 
immense.  It  is  evident  from  a  discourse  pronounced  by  Baron 
Larrey,  the  eminent  chief  of  the  medical  service  with  the  French 
army  in  Italy,  at  the  Imperial  Academy  of  Medicine  in  Paris,"^ 
that,  had  there  been  an  amount  of  ambulance  transport  with  the 
armies  in  the  field,  primary  and  secondary,  proportionate  to  the 
need,  had  there  been  the  number  of  mule-conveyances  and  wheeled 
vehicles  necessary  for  keeping  up  the  regular  communication 
between  the  field  hospitals  and  the  railways,  especially  when  the 
latter  were  at  a  distance  from  the  field  of  battle,  as  at  Solferino, 
the  good  results  would  have  been  still  greater.  But,  as  it  was,  the 
sick  and  wounded  were  systematically  removed  as  fast  as  the 
wheeled  transport  available  could  carry  them  to  the  railways : 
prolonged  over-crowding  of  hospitals  was  prevented :  the  wounded 
came  to  be  widely  disseminated :  improvised  hospitals  with  many 
unavoidable  deficiencies  were  gradually  exchanged  for  established 
hospitals  furnished  with  all  the  necessary  appliances  for  every 
occasion  that  could  arise :  and,  most  important  of  all,  as  Baron 
Larrey  has  pointed  out,  owing  to  the  dissemination  of  the  sick  thus 
effected  by  means  of  the  railways  and  steam  transports,  both  the 
armies  in  the  field,  and  the  country  in  which  they  operated,  were 
spared  the  incalculable  evils  of  epidemic  disease,  which,  under 
other  circumstances,  judging  from  past  experience,  would  almost 
certainly  have  occurred. 

All  the  good,  however,  which  resulted  from  scattering  the  sick 
and  woimded  during  and  after  the  Italian  campaign  of  1859, 
might  have  been  equally  effected,  and  at  the  same  time,  the  suffer- 


*■  Bulletin  de  I'Acadeinie  Imperiale  de  M^d.  Paris,  vol.  xxvii. 
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ing  which  attended  the  rough  mode  of  transport  by  the  rail- 
ways have  been  prevented,  had  some  means  been  provided  for 
rendering  the  railway  carriages  employed  in  transporting  the  sick 
and  wounded  suitable  to  their  condition.  AVith  such  painful 
experience,  it  is  evidently  most  important  for  every  European 
country  to  fix  upon  sonae  regular  system  beforehand,  so  that,  in 
case  of  similar  necessities  again  appearing,  a  recurrence  of  the 
evils  which  have  just  been  glanced  at  may  be  suitably  obviated. 
The  appliances  most  appropriate  for  converting  the  various  classes 
of  railway  carriages  into  conveyances  proper  for  the  transport  of 
sick  and  wounded  should  be  determined,  and  certain  regulations 
settled  by  which  the  transport  may  be  expected  to  be  most  safely 
and  most  expeditiously  accomplished.  It  is  well  known  that  ex- 
periments have  been  largely  made  and  definite  conclusions  arrived  at 
regarding  the  best  and  most  rapid  modes  of  moving  by  railway,  and 
concentrating,  bodies  of  troops,  not  only  abroad,  but  also  at  home, 
at  any  spot  where  they  may  be  required  for  active  service,  as  well  as 
for  conveying  the  guns  and  other  war  materials  which  are  required 
to  go  with  them ;  but,  as  far  as  known  to  myself,  no  such  conclusions 
have  yet  been  arrived  at  in  England,  respecting  the  best  means  to 
be  adopted  for  the  transport  of  the  sick  and  wounded,  a  want  which 
will  inevitably  be  felt  if  the  transportation  by  railway,  and  the 
concentration  of  troops  for  hostile  purposes  should  e^er  unhappily 
take  place  in  this  country.  The  one  necessity  will  involve  the 
other  as  a  matter  of  course. 


Construction  of 
railway  car- 
riages com- 
monly used  in 
Europe  unfit 
them  for  sick- 
transport  pur- 
poses. 


Section  II.— Observations  upon  the  various  Kinds  of 
Carriages  in  present  use  upon  Kail  ways,  especially 
English  Railways,  so  far  as  regards  their  Fitness  to 
be  applied  to  the  Transport  of  Sice  and  Wounded  in 
Time  of  War. 

The  necessity,  which  was  dwelt  upon  in  the  previous  section, 
for  determining  beforehand  the  best  mode  of  transporting  sick 
and  wounded  troops  by  railway  conveyances  in  time  of  war,  will 
be  found  on  a  little  examination,  to  be  no  imaginary  one.  Most 
of  the  passenger  carriages  in  ordinary  use  in  England,  and,  in 
general,  upon  European  railways,  are  quite  unsuited  in  their  actual 
condition  for  the  removal  of  any  but  persons  who  are  in  the 
possession  of  the  full  use  of  their  limbs  and  bodily  powers.  In 
addition,  these  vehicles  are  so  constructed  that  many  difficulties 
occur  in  devising  efficient  plans  for  adapting  them  to  the  circum- 
stances of  persons  who  are  debilitated  by  illness  or  disabled  by 
wounds.  In  the  United  States,  where  no  distinction  is,  or  used 
to  be,  made  as  to  classes  of  carriages  ;  where  no  high  partitions  in 
them,  dividing  one  part  from  another,  exist ;  where  each  carriage 
resembles  a  large  open  chamber  or  gallery  capable  of  holding  from 
fifty  to  sixty  persons,  the  conversion  of  a  passenger  car  into  a  sick- 
transport  car  has  been  a  comparatively  easy  undertaking.  Carriages 
of  nearly  the  same  dimensions  and  similar  in  general  construction, 
though  not  intended  for  all  classes  of  passengers  indiscriminately, 
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are  in  use  in  some  parts  of  Europe.   They  are  met  with  on  some  of     Chap.  V. 

the  Austrian  railways  and  in  Switzerland.    But  a  serious  difficulty   

is  met  -with  at  the  first  step  in  undertaking  to  fit  the  carriages 

in  use  on  English  railroads  for  the  ti-ansport  of  sick  and  wounded. 

It  is  not  merely  that  the  two  principal  classes  of  carriages  are  Subdivisions  of 

divided  into   wholly  distinct  and  comparatively  narrow  com- '"'I'lway  passen- 

partments,  and  that  the  third-class  carriages  are  also  partially  carnages. 

sub-divided,  but  a  still  greater  difficulty  arises  from  the  fact 

that  the  doors  opening  into  the  several  compartments  are  of  Narrowness  of 

such  limited  dimensions,  as  to  make  it  next  to  impossible  to  carry  ''""^^ 

T  i    ,  1  ',1  11  •   1^  railway  pas- 

an  ordmary  stretcher,  with  a  Avounded  man  upon  it,  into  any  one  senger  car- 

of  them.  The  doors  of  second  and  third  class  carriages  vary  in  riages. 
width,  from  twenty  to  twenty-two  inches;  the  width  of  first-class 
carriage  doors  varies  from  twenty-two  to  twenty-four  inches.  A 
man  of  average  size,  walking  face  forwards  and  having  command 
over  all  the  movements  of  his  body,  requires  twenty-one  inches 
for  a  clear  passage  ;  so  that  it  is  only  by  assuming  a  certain 
amount  of  slanting  direction  as  he  moves  through  the  doorway 
that  a  moderately  stout  person  can  enter  into  either  kind  of 
carriage.  No  class  of  passenger  carriages  can  therefore  be 
accepted  as  suitable  for  receiving  into  them  badly  wounded  or 
sick  persons,  such  as  require  to  be  carried  into  them  on  stretchers 
in  a  recumbent  position,  so  long  as  the  doorways  remain  as  narrow 
as  they  now  are.  The  only  carriages  which  remain  are  those  Goods'  wagons 
of  the  truck  or  goods'  wagon  kind,  and  horse-boxes.  Litters  railways, 
bearing  sick  can  be  admitted  into  these  vehicles  without  much 
trouble  or  risk  ;  but,  here  again  another  difficulty  occurs,  for  they  The  springs  of 
are  destitute  of  such  springs  or  other  adaptations  as  will  serve  to  goods'  wagons, 
break  the  jars  from  oscillatory  movements,  or  from  the  severe  con- 
cussions which  are  induced  from  time  to  time  by  accidental 
irregularities  in  the  joints  of  the  rails,  by  the  vans  being  brought 
up  suddenly  against  each  other,  and  by  other  such  casualties,  parti- 
cularly Avhen  they  are  only  carrying  so  trifling  a  weight  as  that 
of  a  few  men.  Hence  the  railway  wagons  constructed  for  the 
porterage  of  heavy  stores  or  for  the  carriage  of  horses,  are  quite 
unsuited  for  the  purpose  of  sick-transport  conveyance  in  their 
existing  condition.  Supposing,  however,  that  the  doors  of  pas- 
senger carriages  could  be  made  wide  enough  to  admit  stretchers 
with  wounded  persons  upon  them,  and  the  difficulty  already 
noticed  of  their  entrance  be  thus  removed,  there  would  still  re- 
main further  impediments  to  the  reception  of  stretchers  within 
the  carriages.  This  fresh  perplexity  is  brought  about  by  the 
usual  internal  dimensions  of  the  compartments  of  these  vehicles. 
The  length  of  the  space  occupied  by  two  opposite  seats  measured 
from  back  to  back,  including  the  intervening  passage,  in  a  compart- 
ment of  a  first-class  carriage,  is  greater  than  the  corresponding  space 
in  a  second-class  compartment ;  but  in  the  former  it  is  under  five 
feet,  generally  four  feet  eight  inches.  It  would,  therefore,  be  Field. stretch- 
impossible  to  cause  a  stretcher  bearing  a  man  in  a  recumbent  ers  cannot  be 
position  to  rest  upon  the  opposite  seats  of  either  a  first  or  second-  placed  on  the 

class  carriage.     The  rounded,  sloping  form,  and  the  comparative  f.t*Ll?.t!f»^' 
22014.  P  carnages. 
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Chap.  V.     narrowness  of  the  adjoining  seats,  the  partitions  which  are  usually 

  applied  to  cause  partial  separation  and  to  form  arm-rests  between 

them,  would  equally  prevent  a  stretcher  from  being  supported 
along  either  side  of  the  carriage.  The  only  plan  that  remains  to 
be  adopted  for  accommodating  a  patient  in  a  lying  down  position 
in  a  first-class  passenger  carriage,  is  to  have  cross-supports  resting 
upon  the  opposite  seats,  and  on  the  frame  so  formed  to  place  a 
stretcher  specially  constructed  for  the  purpose.  Tins  stretcher 
will  have  to  correspond  in  width  with  the  width  of  the  interval 
between  the  seats,  and  one  patient  only  can  be  accommodated  in 
each  compartment.  This  is  evidently  a  plan  not  likely  to  be 
generally  adopted,  although  special  litters  have  been  constructed 
in  accordance  with  it,  and  although  it  may  be  employed  in 
occasional  instances.  The  special  litters  referred  to  will  be 
described  hereafter.  Corresponding  difficulties  are  met  with  _  in 
trying  to  convert  third-class  crcrriages  into  conveyances  for  sick 
and  wounded,  although  they  are  not  divided  into  compartments, 
and  the  interior  partitions  are  only  raised  high  enough  to  form 
backs  to  the  seats.  The  narrowness  of  the  doors,  as  well  as 
of  the  wooden  benches  inside,  are  impediments  both  to  the  ad- 
mission and  to  the  support  of  recumbent  patients  on  stretchers. 
The  only  wounded  persons,  therefore,  for  whom  any  of  these 
passenger  carriages  can  be  rendered  generally  suitable  will  be 
such  as  are  capable  of  maintaining  a  sitting  position  ;  and  special 
arrangements,  in  addition  to  the  ordinary  furniture  of  the  carriages, 
will  have  to  be  made  for  a  certain  number  of  these  patients, 
according  to  the  nature  and  situation  of  their  wounds,  in  order  to 
make  them  suitable  for  their  reception.  Special  contrivances  have 
been  devised  to  enable  third-class  carriages  to  accommodate  recum- 
bent patients,  but  it  is  questionable,  as  will  be  shown  presently, 
whether  any  of  them  are  suitable  for  practical  apphcation  on  an 

Patients  for  It  resuUs,  therefore,  that,  firstly,  railway  passenger  carriages  as 
whom  ordinaiy  they  are  constructed  in  this  country,  and  in  most  countries  ot 
passenger  car-  ^re  already  capable  of  affording  fair  accommodation  for 

S  such  wounded  men  as  are  fit  to  be  removed  in  a  sitting  position 

wdthouf  mechanical  assistance  bejond  that  which  can  be  applied 
to  their  own  persons,  such  as  arm  slings,  splints,  and  similar 
Patients  for  local  contrivanccs  ;  that,  secondly,  they  _  are  not  capable,  without 
whom  pa^^^^^^^^  the  adaptation  of  special  fittings,  of  furnishing  accommodation  for 
ger  carriages  g^^ch  wounded  as  can  only  be  moved  in  a  sitting  position  with  the 
^'t  '""'I'lin  aid  of  special  mechanical  supports  separate  from  those  applied  to 
rp'ln^fare  their  own  persons,  such  as  are  necessary  m  fractures  or  other 
added.  serious  injuries  of  the  leg  or  foot;  and  that,  thirdly,  they  are  not, 

Patients  for  general  purposes  at  least,  able  to  furnish  accommodation  tor  ■ 

Z^ZZf^S  those  who  require  a  recumbent  position. 

Sges  are  not  It  is  evidcM  then  that  the  following  po.nts  have  to  be  con-  -i 
suited.  sidered:—  ,  . 

(A  )  What  are  the  contrivances  necessary  for  adapting  passenger 
carriao-es  to  the  necessities  of  such  Avounded  as  require 
special  fittings  in  the  carriages  themselves,  and  how 
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these  contrivances  can  be  best  applied  or  attached  to     Chap.  V. 
them  ;  and, 

(B.)  Can  higgage  vans,  goods'  wagons,  and  cattle  trucks  be 
adapted  for  receiving  and  conveying  the  severely 
wounded,  to  whom  a  recumbent  position  is  essentially 
necessary  and  for  whom  the  passenger  carriages  are 
unsuitable,  and,  if  so,  what  are  the  best  means  of  con- 
verting them  into  suitable  conveyances  for  such  wounded 
persons. 

(A.)  The  contrivances  needed  for  men  whose  injuries,  though  Appliances  to 
severe,  do  not  unfit  them  for  being  moved  in  a  sitting  or  semi-  ^'^^P*  P^ssen- 
recumbent  position,  provided  certain  appliances  are  added  to  the  thTconvey- 
carrlages  in  which  they  are  placed,  will  be  found  to  be  chiefly  ance  of  patients 
such  as  are  useful  in  supporting  the  lower  extremities,  especially  ^^^J"^ 
the  legs  and  feet.  Serious  wounds  to  the  trunk,  the  pelvis,  and  °°  ' 
mostly  also  to  the  thighs  and  knees,  cause  a  recumbent  position 
to  be  indispensable  for  the  patients  who  are  the  subjects  of  them. 
The  roofs  of  railway  passenger  carriages,  though  not  strong- 
enough  to  bear  the  strain  of  heavy  weights,  are  sufficiently  strong 
to  carry  such  light  supports  as  are  needed  under  the  circum- 
stances above  contemplated,  and  they  can  be  readily  secured  to 
them  by  various  simple  mechanical  contrivances,  without  any 
preparation  so  far  as  the  carriages  themselves  are  concerned.  In 
the  greater  number  of  first-class  carriages  they  can  not  only  hz 
suspended  from  the  roofs,  but  they  can  also,  if  preferred,  be  slung 
from  the  tops  of  the  partitions  which  divide  the  seats  from  each 
other.  If  a  fixed,  instead  of  a  swinging,  support  be  required, 
any  ordinary  plank  of  wood  of  proper  width,  or  two  or  more 
narrow  planks  placed  side  by  side,  can  be  reduced  to  such  a  length 
as  to  convert  two  opposite  seats  of  a  carriage  into  a  couch 
sufficiently  long  to  enable  a  person  to  travel  in  a  sitting  position 
with  the  legs  elevated.  The  addition  of  an  ordinary  double- 
inclined  plane,  or  of  some  of  the  various  forms  of  splints  specially 
contrived  to  meet  the  object  proposed,  placed  upon  this 
couch,  will  serve  to  support  a  knee  joint  bent  at  any  angle  that 
may  be  required.  Several  kinds  of  special  appliances  have  been 
constructed  to  answer  the  purposes  now  in  view.  There  seems, 
therefore,  to  be  no  difficulty  in  adapting  any  passenger  carriage 
to  meet  the  wants  of  the  wounded  included  in  the  second  category, 
or  in  attaching  to  it  the  appliances  necessary  for  their  safe  con- 
veyance. 

The  second  point  (B.)  is  one  which  requires  more  lengthened  Appliances  to 
consideration.  It  may  easily  be  surmised  and,  indeed,  it  is  already  adapt  luggage - 
known  by  experience  that  if  alterations  of  a  sufficient  extent  be  goods''°wagons 
made,  covered  luggage  vans  may  be  converted  into  convenient  con-  for  the  carriage 

•veyances  for  sick  and  wounded  troops.    The  doors  of  these  vehi-  of  recumbent 
cles  are  double,  and  open  wide  enough  to  admit  the  passage  of  a  P^*'^°*^- 
stretcher,  no  steps -are  employed  to  lead  up  to  them,  their  floors 
being  nearly  on  a  level  with  the  platforms  of  stations,  and  there  is 

-ample  space  in  the  interior  of  each  van  to  admit  of  accommodation 
being  provided  for  several  recumbent  patients,  and  any  fittings 
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Chap.  V.  necessary  for  their  protection.  A  raihvay  sick-transport  carriage 
constructed  out  of  a  long  wagon  of  the  description  named  has 
been  in  use  in  connexion  witli  the  French  canij)  at  Chalons  ever 
since  the  year  1857.  It  Avas  established  under  the  direction  of 
Inspector-General  Baron  Larrey.  The  camp  is  about  seven  or 
eight  miles  from  the  town  of  Clialuns-sur-Marne,  in  which  there 
is  a  large  military  hospital  of  a  permanent  character.  There  is 
a  raihvay  station  near  the  camp  as  well  as  at  Chalons  itself.  The 
hospitals  at  the  camp  are  more  or  less  temporary  in  construction, 
resembling  in  many  respects  the  ambulances  which  would  be  with 
a  French  army  in  the  field,  and  consequently  all  the  worst  cases, 
and  those  most  likely  to  occupy  a  long  time  in  their  treatment,  are 
Eailway  ambu-  sent  to  the  permanent  hospital  in  the  town  of  Chalons.  The  railway 
lance  transport  carriage  employed  to  transport  the  sick  from  the  field  hospitals  to 
Marne^*^"^"^"^"  the  fixed  general  hospital  in  rear  is  strictly,  therefore,  part  of  the 
ambulance  equipment  of  the  force  assembled  in  the  camp,  and  is 
designated  an  ambulance  car.  The  objects  gained  by  providing  a 
special  ambulance  car  were,  firstly,  the  removal  of  the  sick  in  an 
appropriate  conveyance,  and,  secondly,  an  assurance  of  that  con- 
veyance being  always  at  the  disposal  of  the  military  authorities. 
Moreover,  as  the  ambulance  car  had  to  be  attached  to  the  ordi- 
nary trains,  it  was  necessary  to  isolate  the  sick  soldiers  from  the 
general  passengers  who  might  be  travelling  at  the  same  time,  as 
well  as  to  have  theijj^  together  in  one  carriage  so  as  to  economize 
the  services  of  the  infirmary  non-commissioned  officers  sent  in 
charge,  and  to  facilitate  any  attention  or  treatment  the  sick  might 
require  during  the  transit.  All  these  purposes  were  attained  by 
the  use  of  a  special  conveyance.  The  Chalons  van  was  fitted  with 
five  benches,  these  benches  being  together  sufficient  for  the  accom- 
Construction  of  modation  of  twenty-five  men  sitting.  In  addition,  two  mattresses 
the  Chalons  were  supplied  for  patients  in  a  recumbent  position,  one  on  each  side 
ambulance  car-     ^  ^^^^^  ^^^^  partitioned  off  for  the  breaksman's  seat.  _  The 

benches  were  made  removable  at  pleasure,  so  that  hospital  litters, 
previously  constructed  of  proper  length  to  suit  the  width  of  the 
wagon,  could  be  inserted  in  their  stead,  or  in  place  of  any  number 
of  them.  A  certain  number  of  these  railway-car  litters  were 
ordered  to  be  always  kept  in  readiness  at  the  divisional  ambu- 
lances, and  to  accompany  the  troops  at  their  field  evolutions ;  and 
thus,  in  case  of  a  soldier  meeting  with  such  an  injury  as  a 
severely  injured  limb  or  with  any  other  sudden  accident^  of  a 
serious  kind,  either  in  camp  or  during  the  field  exercises  in  its 
vicinity,  the  man  could  be  carried  on  one  of  these  litters  to  the 
camp  railway  station,  and  without  removal  from  it  or  change  of 
posture,  could  be  transferred  directly  to  a  place  in  the  railway 
ambulance  car,  and  in  like  manner  without  disturbance  could  be 
taken  from  the  railway  to  the  hospital  in  the  town  of  Chalons. 
Patients  labouring  under  diseases  of  an  ordinary  nature  could  also 
be  removed  from  the  ambulances  in  the  camp  in  a  similar  way  as 
occasion  might  require. 

But  although  in  a  standing  camp  like  that  of  Chalons  or  Alder- 
ehot,  with  a  railway  close  at  hand,  it  is  easy  enough  to  convert  by 
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means  of  suitable  fittings  an  empty  van  into  a  car  for  sick-     Chap.  V. 

transport  purposes,  with  stretchers  specially  prepared  and  adapted  - 

to  its  dimensions,  this  is  obviously  not  what  is  usually  wanted. 

Such  a  plan  cannot  be  regarded  as  a  fit  method  of  converting 

railway  vehicles  into  suitable  conveyances  for  meeting  the  general 

wants  of  military  service.    The  great  desideratum  is  to  determine 

whether  a  simple  contrivance  cannot  be  devised  by  means  of 

which  such  carriages  as  are  found  universally  on  railways  may  be 

readily  converted,  that  is,  without  much  previous  preparation, 

into  appropriate  conveyances  for  the  removal  of  parties  of  sick  and 

wounded  men.    The  surg  ical,  as  well  as  the  military  object  to  be  '^^^^^^'J^e^tal 

attained  is,  that  whenever  an  engagement  happens  to  take  place  objectrchfefly 

in  the  neighbourhood  of  a  line  of  railway,  the  wounded  may  be  sought  after  in 

carried  from  the  field  Avithout  delay  to  the  nearest  fixed  station ;  [^^^J^^^^^^^^^j^j 

and  the  carriages  on  the  line  be  at  once  turned  to  account  for  ^^^^  ranspor . 

their  speedy  removal  from  this  station  to  any  place  in  rear  which 

may  be  fixed  upon  as  the  most  suitable  for  receiving  them.  The 

means  of  accomplishing  this  object  with  any  approach  to  scientific 

fitness,  or  with  proper  consideration  for  the  safety  and  well-being 

of  the  W'Ounded  who  may  have  to  be  transported,  so  far  as 

ordinary  railway  carriages,  such  as  are  met  with  in  England,  are 

concerned,  have  not  yet  been  satisfactorily  determined. 

It  may  be  here  remarked  that  the  carriages  which  will  be  most  The  railway 
extensively  and  constantly  available  for  purposes  of  ambulance  vehicles  chiefly 
transport  in  anything  like  a  prolonged  campaign,  will  be  almost  the  transport  of 
always  the  wagons  employed  in  carrying  heavy  stores  or  cattle  to  sick  in  time  of 
the  field  and  to  the  depots  and  magazines  in  rear  of  the  scene  of 
active  operations  of  the  army.  Such  wagons,  having  discharged 
their  contents,  will  be  sent  back  empty  towards  the  base  of 
operations,  unless  turned  to  account  for  carrying  back  sick  and 
wounded.  Passenger  trains  will  be  used  for  conveying  troops, 
but  they  will  only  be  sent  to  the  front  occasionally,  while  trains 
of  wagons  carrying  stores  of  all  kinds  will  probably  be  despatched 
at  regular  and  frequent  intervals.  On  this  account,  therefore,  as 
Aveil  as  because  they  are  free  from  division  into  compartments, 
and  other  impediments,  the  best  mode  of  making  store  wagons 
and  trucks  subservient  to  the  transport  of  sick  and  wounded  in 
time  of  war  particularly  demands  inquiry,  especially  to  the 
transport  of  such  patients  as  require  a  recumbent  position,  for 
Avhose  accommodation  the  construction  of  passenger  carriages 
presents  so  many  difficulties.  At  the  eame  time,  it  is  right  to 
determine  the  best  methods  of  adapting  the  various  classes  of 
passenger  carriages  to  sick-transport  purposes  also ;  for,  if  not 
otherwise  forthcoming,  they  can  always  be  rendered  available  for 
service  by  order  when  they  are  required,  and,  as  already  noticed, 
they  possess  certain  qualities,  especially  the  adaptation  of  their 
springs,  which  render  them  valuable  as  regards  the  conveyance 
of  patients  capable  of  maintaining  a  semi-recumbent  or  sitting 
posture. 

Nothing  thoroughly  satisfactory  as  regards  the  conversion  of  Conversion  of 
railway  wag(.ns  into  sick-transport  carriages  for  recumbent  patients  railway  wugou 
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Field-Stretchers  in  Railway  Wagons. 


OiiAP^v.     can  be  settled  without  actual  experiments  ;  but  one  of  the  plans 
into  sick-trans-  which  at  oncc  occura  as  both  practical  and  expedient  is  the  sus- 
port  vehicles,    pension  of  field  stretchers  within  them.    The  question  to  deter- 
mine, the  most  simple  and  secure  way  of  efl^cting  the  suspension, 
is  a  mechanical  one,  which  can  be  best  answered  by  an  engineer 
versed  in  such  subjects,  and  it  has  yet  to  be  settled.    Perhaps  part 
of  the  plan  adopted  for  converting  the  commissariat  cart  invented 
by  Veterinary  Surgeon  Cherry  into  a  carriage  for  sick  and  wounded 
soldiers,  in  which  stretchers  are  suspended  from  ropes  attached  to 
the  sides  of  the  conveyance,  or  some  modification  of  this  plan, 
might  be  advantageously  adapted  to  the  various  kinds  of  w^agons 
and  trucks  used  on  railways.'^  If  so,  it  would  be  one  of  the  simplest 
and  readiest  contrivances  that  could  be  had  recourse  to.    To  carry 
out  the  plan  there  woidd  be  merely  required  a  supply  of  ropes  and 
holders,  or  iron  rings  capable  of  being  screwed  into  the  sides  of 
the  wagons,  through  which  the  ropes  would  have  to  be  passed. 
It  would  apparently  be  an  easy  matter  to  secure  temporarily 
iron  hooks,  or  suspenders,  to  the  poles  of  field  stretchers,  to  enable 
them  to  be  used  with  such  a  contrivance.    Their  capability  of 
application  would,  however,  depend  upon  the  width  of  the  car- 
riages being  suitable  for  receiving  them.    If  not  suitable,  then 
special  stretchers  for  the  raiWay  trucks  and  wagons  must  be  con- 
structed and  kept  in  store,  and  in  such  a  case  they  would  have  to 
be  so  made  as  to  be  available  for  all  the  ordinary  purposes  of 
stretchers  for  carrying  patients  from  the  field  or  elsewhere,  when 
not  required  for  use  in  the  railway  trains. 
Urgent  reasons     So  much  suffering  is  unavoidably  inflicted  in  lifting  up  and 
ordinar^fieW    P^^^iing  wounded  and  feeble  patients  from  one  stretcher  to  another, 
stretchers  in     ^^cl  particularly  in  removing  them  from  the  stretchei's  to  put  them 
railway  ambu-  into  their  places  in  railway  carriages  as  ordinarily  constructed, 
lance  wagons,    ^j^^^      jg  especially  desirable  to  prevent  the  necessity  of  these 
changes.    If  brouglit  from  a  field  of  action,  the  shattered  frame 
or  limb  of  a  wounded  man  must  be  held  in  the  hands  of  the  bearers 
and  must  be  moved  with  their  movements,  from  the  moment  the 
patient  is  lifted  off  the  stretcher  until,  after  being  got  into  the 
wagon  or  carriage,  he  is  placed  upon  another  stretcher.  Under 
any  circumstances,  even  when  no  such  change  of  litter  takes 
place,  it  is  a  difficult  operation,  and  usually  a  very  painful  one, 
to  get  helpless  patients  into  and  out  of  a  railway  train,  and 
it  can  easily  be  understood  how  much  the  difficulty  must  be  in- 
creased, and  proportionably  the  pain  also,  if  the  patient  is  to  be 
earned  to  the   train  by  one  litter,  transferred  and  settled  in 
another,  and  again  removed  by  a  third  in  the  course  of  his  journey. 
In  making  arrangements,  therefore,  for  the  transport  of  sick  and 
wounded  by  railway,  the  plan  adopted  should  always  include 
means  by  which  those  patients,  whose  condition  is  such  as  to  render 
a  recumbent  position  imperative,  may  remain  during  the  wdiole  of 
their  transit  upon  the  same  stretchers  on  which  they  have  been 
brought,  whether  from  the  field  or  from  hospital,  to  the  railway 


♦  See  page  370. 
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train.  AVhea  the  patieuts  have  arrived  at  the  place  of  their  desti- 
natiou,  the  stretchers  on  which  they  have  been  earned  should  be 
collected  by  some  responsible  person  and  sent  back  to  the  quarter 
from  whence  they  came,  so  that  they  may  be  avadable  tor  further 
use  It  was  one  of  the  advantages  of  the  system  of  hospital  trams 
employed  in  the  United  States  during  the  war  of  the  Rebellion,  as 
it  is  also  of  that  recently  adopted  in  Prussia,  to  be  presently  de- 
scribed, that  badly  wounded  soldiers  were  not  required  to  leave 
the  stretchers  on  which  they  had  been  brought  to  the  railway  until 
they  were  transferred  to  the  hospital  beds  which  they  were  ap- 
pointed to  occupy  for  the  remainder  of  their  treatment. 


ClIAl'.  V, 


Section  III.  — Desceiption  of  the  Plans  hithekto 
adopted,  or  proposed  to  be  adopted,  in  foreign 
Countries,  for  the  Transport  of  Sick  and  Wounded 
OF  Armies  by  Eailwat  in  Time  of  War. 

Two  series  of  inquiries  on  the  continent  have  principally  served 
to  attract  attention  to  the  subject  of  railway  ambulance  transport  trTnsport  of 
in  Europe ;  In  the  United  States  it  was  forced  into  notice  by  sick  soldiers  by 
the  exigencies  of  the  late  Civil  war  in  that  country.  The  first  railway, 
series  of  inquiries  in  Europe  consisted  of  certain  experiments  which 
were  conducted  for  the  purpose  of  ascertaining  the  best  modes  of 
transporting  sick  and  wounded  by  railway  in  Prussia  in  1860; 
the  second  were  the  experimental  trials  made  at  the  instigation  of 
the  societies  for  aid  to  wounded  In  time  of  war  in  1867,  at  the 
Western  Railway  at  Paris.  The  former  experiments  led  to  the 
adoption  of  the  method  which  was  followed  by  Prussia  for  the 
removal  of  the  sick  and  wounded  in  the  wars  of  1864  and  1866, 
but  which  the  experience  then  gained  has  caused  to  be  since 
changed;  the  influence  of  the  latter  experiments,  which  Avere 
chiefly  limited  to  trials  of  railway  sick-transport  contrivances  in 
the  Universal  Exhibition  of  Paris,  can  hardly  be  said  yet  to  have 
reached  its  full  development,  although  the  trials  themselves  led  to 
strong  recommendations  for  applying  to  railway  vehicles  the  system 
of  ambulance  transport,  and  the  mechanical  contrivances,  intro- 
duced by  a  French  military  surgeon.  Dr.  Gauvln.  Dr.  Gauvin's 
system  has  been  already  referred  to,  and  will  again  be  remarked 
upon  hereafter. 

Practical  Experiinents  in  Prussia  in  1860. 

The  origin  of  the  practical  trials  made  in  1860  in  Prussia  was 
an  essay,  containing  certain  suggestions  on  the  transport  of 
wounded  men  by  railways  by  Dr.  Gurlt,  Professor  of  Surgery  at 
the  King's  University  at  Berlin.  This  treatise  led  to  a  committee 
being  appointed  by  the  Minister  of  War,  with  instructions  to 
submit  the  proposals  of  Dr.  Gurlt  to  the  test  of  practical  experi- 
ment, and  to  report  upon  their  results.  The  chief  feature  in  the 
plan  suggested  by  Dr.  Gurlt  was  that  the  wounded  requiring  to 
be  carried  lying  down  should  be  placed  in  hammocks  or  cots  similar 
to  those  used  on  board  ship,  slung  from  the  roofs  of  third-class 
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Difficulties  in 
the  way  of 
slinging  ham- 
mocks in  rail- 
way carriages. 


carna2;es 


Plan  of  railway 
ambulance 
transport 
finally  adopted 
in  Prussia  in 
1860. 


The  Prussian 
system  of  rail- 
way amhulance 
transport  tried 
at  Paris  in 
1867. 


and   luggage  wagons.    Professor   Gurlt   was  himself 
appointed  to  be  one  of  the  members  of  the  committee. 

A  serious  difficulty  was  experienced,  at  the  outset,  in  trying  to 
put  the  system  into  practice.  The  roofs  of  the  carriages,  which 
had  only  been  made  for  purposes  of  protection,  not  for  sustaining 
weights,  were  found  not  to  be  sufficiently  solid  to  admit  of  the 
hooks  being  made  fast  at  some  of  the  parts  where  it  was  necessary 
to  insert  them  for  the  proper  disposal  of  the  cots ;  neither  were 
they  strong  enough  in  some  other  parts,  where  the  hooks  could  be 
inserted,  to  bear  the  weight  of  a  man  lying  in  a  hammock.  The 
screws  of  the  hooks  were  drawn  out  and  the  hammocks  fell. 
There  were,  however,  a  few  positions  Avhere  portions  of  the  frame- 
work of  the  carriages  were  found  to  be  sufficiently  strong  for 
sustaining  the  hammocks  and  men  in  them,  but  fresh  difficulties 
then  started  up.  ^  Although  the  persons  carried  in  the  hammocks 
felt  very  little  inconvenience  from  jolts  or  sudden  shocks,  they 
were  subjected  to  a  lateral  swinging  movement  which  gradually 
increased  with  the  motion  of  the  train,  until  it  produced  upon 
them  an  uneasiness  of  the  same  nature  as  sea-sickness,  and  occa- 
sionally caused  the  cots  to  be  brought  into  collision  with  the  sides 
of  the  vehicles  in  which  they  were  suspended.  It  was  obvious 
that  such  sources  of  disturbance  would  be  injurious  to  sick  and 
wounded  men. 

Effi^rts  were  then  made  to  get  rid  of  these  objections  by  various 
changes  in  the  mode  of  suspending  the  hammocks,  but  without 
success.  Finally  the  committee  recommended  the  adoption  of  a 
more  simple  plan  of  transport,  viz.,  to  cover  the  floor  of  each 
wagon  with  a  thick  bed  of  loose  straw,  to  carry  the  patients  to 
the  trains  upon  ordinary  straw  paillasses,  and  then  to  lay  the 
paillasses  with  the  patients  upon  them  on  the  straw-covered  floor 
of  the  wngon.  The  paillasse  intended  for  this  service  was  to  be 
furnished,  on  each  side,  with  three  canvas  loops,  these  being 
designed  for  the  reception  of  two  stretcher-poles  or  lances,  with  a 
view  to  assist  the  bearers  in  the  removal  of  the  litter  and  its 
burden.  By  this  arrangement  a  patient  would  be  carried  on  the 
paillasse  from  the  field  or  hospital,  and  without  any  change  would 
be  placed  in  the  train,  and  again,  without  change,  would  be  carried 
to  his  place  of  destination  at  the  end  of  the  journey.  The  Prussian 
regulations  in  force  for  the  removal  of  wounded  by  raiUvay  were 
based  on  this  sj^stem  at  the  time  of  the  German  war  of  1866.* 

Professor  Gurlt,  who  originated  the  exiDcriments  and  plan  above 
mentioned,  himself  assisted  at  the  trials  of  railway  sick-transport 
contrivances  conducted  in  Paris  in  1867.  Among  them  was  the 
Prussian  system  just  described.  Two  persons,  one  placed  on  a 
paillasse  filled  with  straw,  and  the  other  on  an  ordinary  sack  filled 
with  the  same  material,  were  carried  to  a  goods'  wagon.  It  was 
found  in  each  instance  necessary  to  employ  five  persons,  including 
the  bearers  who  had  carried  them,  to  effect  the  transfer  of  the  . 


*  A  copy  of  the  order  relative  to  the  transport  of  sick  and  wounded  soldiers  on 
railways,  issued  by  the  Prussian  Ministry  for  War,  will  be  found  in  the  Appendix. 
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paillasses  and  persons  on  them  into  the  wagon.    The  paillasses  Chap^V, 
were  simply  laid  on  the  floor  of  the  wagon.    On  the  train  pro- 
ceedino-  it  was  found  tliat  the  vibrations  impressed  on  the  floor  of 
the  wao-on  were  communicated  to  the  paillasses,  and  in  a  short 
time  tlieir  elasticity  Avas  proved  to  be  insufficient  to  prevent  the 
persons  lying  upon  them  from  suffering  a  considerable  amount  of 
inconvenience  from  the  jarring  disturbance  to  Avhich  they  were 
incessantly  subjected.     As  Dr.  Gurlt  remarked,  however,  the  ex- 
periment was  not  complete,  from  the  floor  of  the  wagon  not  having 
been  covered  with  loose  straw,  which,  he  asserted,  is  not  liable  to 
become  matted  together  and  to  be  unevenly  scattered  in  concrete 
masses  as  straw  confined  in  paillasses  is  apt  to  do.    On  the  other  Experience  of 
hand,  Baron  Mundy,  who  had  been  charged  with  the  direction  of  ^^^^^a^in 
trains  of  wounded  in  Austria  during  the  war  of  1866,  stated  that  igee,  on  the 
his  experience  led  him  to  regard  loose  straw  as  a  very  defective  use  of  straw 
material  for  obtaining  elasticity  under  the  circumstances  described,  for  adapting 
not  because  it  is  liable  to  become  matted  together  beneath  the  to  ca^^^^^^°^ 
patients,  but  because  it  becomes  easily  displaced  when  the  body  wounded  men. 
which  presses  upon  it  is  moved  to  and  fro,  remains  heaped  up  in 
whatever  direction  it  may  be  pushed  aside,  and  also  because  it 
quickly  becomes  broken  up,  and  then  close  and  condensed  when 
trampled  upon.    On  the  whole,  the  question  of  success  or  failure 
attending  the  employment  of  loose   straw  for  breaking  such 
concussions  as  are  met  with  in  the  rougher  kinds  of  railway  con- 
Teyances  when  in  motion  seems  to  resolve  itself  principally  into 
one  of  the  quantity  of  material  employed.    If  a  large  quantity  is 
available  and  the  bed  of  loose  straw  on  the  floor  of  the  wagon  is 
sufficiently  thick,  and  if  the  paillasses  are  large  and  well  filled,  it 
is  scarcely  possible  for  the  straw  beneath  the  paillasses  to  be  so 
much  disturbed  as  to  lose  its  elasticity  in  the  course  of  one  or  two 
journeys.    A  far  stronger  objection  to  its  emj)loyment  appears  to  Objections  to 
be  that  the  large  amount  of  clean  straw  which  would  be  required  the  straw-sys- 
to  ensure  efficient  results,  train  after  train,  could  not  be  obtained,  ^^^^f^^^"^^^ 
or,  at  any  rate,  could  not  be  depended  upon  to  be  forthcoming  transport, 
when  required,  under  the  circumstances  of  campaigning.    It  fol- 
lows, therefore,  that  some  other  means  of  fending  the  impulses  of 
the  concussions  and  the  jarring  effects  of  the  oscillatory  motion 
belonging  to  railway  transport,  especially  such  as  is  met  with  in 
open  wagons  designed  for  the  transport  of  heavy  cattle  and  mer- 
chandise, must  be  sought  for,  if  reliance  is  to  be  placed  on  these 
means  proving  effective  and  constantly  available  at  the  moment  of 
need. 

The  Prussians  have  now  adopted  a  system  which  promises  to  New  system  of 
realize  these  desired  advantages.    In  the  month  of  October  1867  railway  ambu- 
a  new  plan  was  decided  upon  at  Berlin  for  the  conveyance  of  men  ISedln'^'^'* 
severely  wounded  in  time  of  war,  and  this  plan  has  since  been  Pn 
made  apphcable  to  all  the  railways  of  the  North  German  Con- 
federation.   It  approximates  closely  to  the   system  which  was 
emi)loyed  in  the  railway  hospital  trains  of  the  United  States,  and 
applies  only  to  patients  requiring  a  recumbent  position.    The  class 
of  carriages  which  has  been  selected  and  prepared  for  conversion 


russia. 


408        New  Prussian  System  of  Railway  Tmiwfport. 


Chap.  V. 

Fourth-class 
carriages  on 
German  rail- 
ways. 


Dimensions  of 
German  4tli- 
class  railway 
carriages. 


Construction  of 
these  carriages, 
atid  mode  of 
adapting  them 
for  the  canriage 
of  woimded. 


The  stretchers 
used  in  them. 


into  ambulance  conveyances  is  one  of  which  we  have  no  corre- 
sponding class  in  England.  It  is  a  fourth-class  carriage,  which  is 
almost  destitute  of  internal  furniture.  It  is  constructed  without 
seats,  and  is  only  intended  to  carry  persons  standing  upright. 
Carriages  of  this  class  have  been  running  on  the  railways  of  the 
Hanoverian  Railway  Comjiany,  and  indeed  with  many  of  the 
ordinary  trains  in  the  north  of  Germany  for  some  years  past. 
Their  construction^  which  has  been  altered  in  some  few  particu- 
lars only,  in  order  to  adapt  them  to  their  newly  intended  purposes, 
may  be  described  as  follows  : — Each  carriage  is  fitted  with  eight 
square-cut  strong  upright  posts,  reaching  from  floor  to  ceiling, 
placed  at  certain  intervals  in  the  interior,  four  on  each  side.  These 
posts  are  connected  with  other  posts  on  the  walls  of  the  carriage  by 
horizontal  iron  bars.  There  are  two  entrances  into  the  carriage, 
one  at  each  end,  and  these  are  severally  reached  by  steps  and  a 
platform  when  it  is  used  as  an  ordinary  passenger  carriage.  There 
are  no  openings  at  the  side.  Each  entrance  consists  of  a  double 
folding  door,  which,  on  being  opened  to  its  full  extent,  is  nearly 
twenty-six  inches  in  width.  It  is  only  since  their  adaptation  as 
sick-transport  vehicles  that  this  plan  of  entrance  has  been  adapted 
to  these  carriages.  Previously  the  doors  were  at  the  sides,  and 
they  were  not  so  broad.  By  order  of  the  Prussian  Minister  of 
Commerce  all  fourth-class  carriages  in  future  are  to  be  made  after 
the  new  plan,  with  the  doors  at  their  ends.  The  whole  space 
inside  the  carriage  is  thus  rendered  available  for  the  reception  of 
stretchers,  while  the  four  pairs  of  upright  posts  on  each  side  form 
convenient  means  for  their  suspension,  in  much  the  same  way  as 
they  were  suspended  in  the  American  carriages. 

The  width  of  the  interior  of  the  German  fourth-class  carriage 
from  side  to  side,  exclusive  of  the  walls,  is  8  feet  4  inches ;  its 
length  24  feet  6  inches :  its  height,  on  the  average,  the  ceiling 
being  slightly  arched,  is  6  feet  6  inche?.  These  dimensions  enable 
twelve  stretchers  to  be  placed  within  the  carriage,  six  on  each  side. 
They  are  arranged  in  the  following  manner:  — 

The  four  pairs  of  upright  posts  along  the  middle  of  the  carriage 
stand  severally  at  a  distance  of  2  feet  4  inches  from  their  corre- 
sponding side-posts.  Each  post  is  about  3  inches  square.  The 
two  end-posts  at  each  side  are  only  3  inches  from  the  end-walls  of 
the  carriage,  but  intervening  between  them  and  the  two  central 
posts  in  the  same  row  are  three  spaces,  two  of  which  occupy  seven 
feet  six  inches  and  a  half,  while  the  middle  space  is  eight  feet  in 
length.  Six  stretchers  are  suspended  within  these  three  spaces 
on  each  side,  two  stretchers,  one  above  the  other,  within  each 
space. 

The  stretchers  employed  with  these  railway  carriages  are  the 
same  as  those  already  described  as  having  been  employed  in  the 
formation  of  the  Prussian  army  wheeled  stretcher,*  though  of 
course  destitute  of  the  particular  mechanism  which  is  required 
to  fix  them  to  their  supports  when  carried  on  wheels.    Tiiey  are 


*  ^ee  a  drawing  of  this  stretcher  on  page  256. 
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simply  the  stretchers  attached  to  the  sick-transport  wagon  of  the     Chap.  Vv 

Prussian  army.    It  will  be  remembered  from  previous  description* 

that  these  stretchers  are  provided  with  feet,  with  folding  backs 

capable  of  being  fixed  at  different  angles  of  inclination,  and  also 

with  hinged  and  padded  sides  of  a  curved  form,  two  feet  in  length 

at  the  base  by  six  inches  in  depth  at  the  highest  part.  These 

sides  answer  not  only  for  obviating  the  risk  of  a  patient  accidentally 

rolling  off  the  stretcher  while  being  carried  into  the  wagon,  but 

admirably  serve  the  same  purpose  after  their  suspension  within 

the  railway  wagon.    The  stretchers  are  each  twenty- three  inches 

wide  including  the  side-poles,  and  these  latter  are  eight  feet  nine 

inches  long  from  end  to  end.    As  the  length  of  the  interior  of  the 

wagon  is  only  twenty-four  feet  and  a  half,  it  is  evident  that  three 

stretchers  of  the  dimensions  above  mentioned  could  not  be  placed 

inside  it  on  one  and  the  same  level ;  two  of  them,  the  two  central 

stretchers,  are  therefore  suspended  on  a  lower  elevation  than  the 

two  adjoining  stretchers  on  either  side.    The  lower  of  the  two 

stretchers  in  each  end-space  is  nineteen  inches  above  the  floor ; 

the  lower  of  the  two  stretchers  in  the  middle  space  is  only  eleven 

inches  above  the  floor.    The  upper  stretchers  in  all  three  spaces 

are  placed  at  the  same  relative  elevation,  viz.  two  feet  nine  inches 

above  the  stretchers  below  them. 

To  effect  the  suspension  of  the  stretchers  strong  projecting  Mode  of  sus- 
metal  hooks  partly  covered  with  leather  are  firmly  fixed  into  each  g^^^f 
of  the  central  upright  posts,  and  into  the  opposite  faces  of  their  the  German 
fellow  posts  on  the  side-walls  of  the  carriage.    Two  hooks  only  fourth.-class 
are  fixed  to  the  two  end  posts,  and  the  same  number  in  the  opposite  carnages, 
wall-posts ;  four  hooks  in  each  of  the  two  intervening  posts  as 
well  as  at  corresponding  heights  in  the  wall-posts  opposite  to  them. 
These  hooks  are  permanently  attached  to  the  carriages  ;  they 
remain  in  them  in  time  of  peace,  though  they  are  not  seen  when 
the  carriages  are  used  for  ordinary  passengers,  as  the  posts  are 
partly  boarded  up  to  form  supports  for  them  to  lean  against.  No 
alteration  beyond  the  removal  of  this  planking  will  be  necessary  to 
be  made  for  fitting  the  carriages  to  receive  the  stretchers  when 
the  carriages  are  required  to  carry  wounded  in  time  of  war. 

When  used  for  caiTying  stretchers  a  set  of  two  connected  rings 
is  placed  on  each  hook,  and  the  handles  of  the  stretcher  are  passed 
into  the  lower  of  the  two  rings.  The  upper  ring  rests  on  the  part 
of  the  hook  which  is  covered  with  leather,  and  consists  of  a  stout 
circular  coil  of  vulcanized  india-rubber  four  inches  in  diameter; 
the  lower  ring,  which  depends  from  the  india-rubber  ring,  is  made 
of  leather,  and  is  large  enough  to  receive  and  hold  the  stretcher- 
handle.  The  handle  is  left  thicker  at  the  extreme  end,  and  is 
fashioned  so  as  to  form  a  notch  below,  and  thus  to  prevent  the 
risk  of  its  slipping  out  after  it  has  been  inserted  into  its  annular 
support.  It  is  said  that  the  arrangement  of  the  two  rings  just 
described,  together  with  the  employment  of  the  two  different 
materials  of  which  they  are  composed,  leads  to  the  production  of 


*  p.  254. 
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an  extremely  perfect  mode  of  suspension,  and  that,  at  the  same 
time,  the  india-rubber  is  prevented  from  deteriorating  so  soon  as 
it  would  if  it  were  in  direct  contact  with  the  metal  hook  above  and 
the  pole  below.  The  Prussian  method  differs  from  that  which 
was  employed  in  the  United  States  railway  ambulance  cars,  in 
which  a  single  ring  of  india-rubber  was  made  to  support  each  end 
of  a  stretcher-pole,  and  at  the  same  time  to  connect  it  with  the 
M^ooden  peg  or  hook  fixed  to  the  carriage. 

The  German  carriages  appear  in  all  respects  well  suited  for  the 
conveyance  of  patients  under  the  circumstances  in  which  they  are 
likely  to  be  required  in  time  of  war.  They  are  well  lighted, 
having  four  windows  on  each  side,  and  one  at  either  end ;  are  well 
aerated,  even  when  the  windows  are  closed,  by  sliding  ventilators 
in  the  side-walls  near  the  ceiling,  and  by  others  permanently  open 
and  communicating  with  the  outside  air  through  the  roof,  which  is 
double ;  they  are  not  overcrowded  with  patients,  and  there  is 
ample  room  for  attendants,  the  space  in  the  middle  of  each  carriage 
between  the  two  centre  rows  of  upright  posts  being  more  than 
three  feet  in  width.  Moreover,  any  stretcher,  of  which  the  poles 
are  not  shorter  or  traverses  wider  than  the  spaces  between  the 
suspending  supports,  can  as  well  be  slung  in  one  of  these  carriages 
as  the  sick-transport  wagon  stretchers  at  present  applied  to  it. 

Although  there  are  side-steps  leading  up  to  the  platforms  at  the 
ends  of  the  carriages  for  the  use  of  ordinary  travellers,  it  is  not 
intended  that  wounded  men  should  ever  be  carried  up  by  them. 
When  patients  on  stretchers  are  to  be  placed  in  one  of  these 
carriages  the  carriage  is  to  be  unhooked  from  the  adjoining  one, 
separated  a  short  distance,  and  each  stretcher  is  then  to  be  lifted 
to  the  height  of  the  platform  at  one  end  of  the  carriage,  and  carried 
directly  in  at  the  door.  No  turning  is  required  in  this  operation. 
Or  the  same  object  is  to  be  attained  without  disconnecting  any  of 
the  carriages  by  carrying  the  stretchers  in  at  the  last  carriage  of  a 
train  in  the  manner  already  described,  and  then  by  going  on  to  the 
foremost  carriage,  in  which  the  stretchers  are  to  be  placed,  by  passing 
through  several  carriages  in  succession.  No  impediment  is  offered 
to  the  progress  of  the  bearers,  for  they  walk  from  wagon  to  wagon 
by  crossing  over  the  bridges  which  are  let  down  so  as  to  connect 
one  platform  with  another.  These  bridges  occupy  the  middle 
space  between  the  buffers,  and  are  enclosed  on  both  sides  by 
upright  iron  rails.  Under  ordinary  circumstances,  when  the  side- 
steps are  used,  the  bridges  are  fastened  up,  and  then  they  form 
walls,  as  it  were,  or  end-boundaries  to  the  two  platforms  which 
lead  to  the  front  and  rear  entrances  into  the  carriage. 

The  outline  sketches  which  follow  will  serve,  firstly,  to  convey 
a  general  idea  of  the  form,  construction,  and  general  arrangement 
of  the  interior  of  one  of  the  Prussian  fourth-class  railway  carriages 
when  the  stretchers  have  been  slung  in  their  respective  berths ; 
and,  secondly,  to  indicate  more  clearly  the  manner  in  Avhich  the 
suspension  of  the  stretchers  is  effected.  They  have  been  reduced 
and  simplified  from  some  lithographic  illustrations,  printed  under 
the  sanction  of  the  Prussian  Minister  of  Commerce,  which  Professor 
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Gurlt  was  kind  enough  to  send  me.    Since  that  date  the  magni-  C;tapJ^. 

ficent  atlas  of  coloured  j^lates  descriptive  of  ambulance  materiel 

edited  by  Dr.  Gurlt  has  been  published,  and  amoug  them  may  be 

found  a  series  of  technical  drawings  illustrative  of  every  mechanical 

detail  concerned  with  the  method  of  railway  ambulance  transport 

lust  described.    In  the  text  connected  with  this  atlas  Dr.  Gurlt  Number  of 

states  that,  at  the  time  of  its  publication  (June  1868),  seventy  of  SSTcaniaget' 

the  fourth-class  ambidance  wagons  capable  of  carrymg  eight  fitted  for  the 

hundred  and  forty  recumbent  patients  were  ready  for  use.    He  transport  of 

also  makes  the  following  observations  on  the  qualities  of  these  j^^^^YmQ"^ 

railway  wagons,  so  ftir  as  their  capabilities  for  ambulance  transport 

have  been  tested  by  the  trials  which  have  yet  been  made  of  them. 

After  mentioning  that  the  stretchers  used  in  the  wagons  permit 

patients  to  be  carried  from  a  field  of  action  or  distant  hospital 

without  a  single  change,  and  in  a  very  comfortable  manner,  he 

proceeds  to  the  following  effect : — 

"  The  experimental  trials  made  with  this  system  of  railway  Professor 
ambulance  transport  have  demonstrated  that  if  _  the  stretchers, 
especially  the  upper  tier,  are  subjected  to  oscillations  during  the  new  system  of 
iourney,  the  caoutchouc  rings  attenuate  to  an  extreme  degree  the  Prussian  raU- 
vibratory  motion  and  shocks,  which  is  not  the  case  in  a  system  of  J^ansportl^^°°* 
suspension  depending  upon  leather  straps  or  ropes.    The  fourth- 
class  wagons  which  have  been  adopted  in  Prussia  by  order  of  the 
Minister  of  Commerce  offer  many  advantages  for  the  transport 
of  wounded  men.    They  are  well  lighted,  well  ventilated,  the  sick 
recline  in  them  commodiously,  and  suffer  little  from  jolts ;  the 
beds  are  easily  approached  owing  to  the  width  of  the  passage 
which  extends  through  the  whole  length  of  the  wagon ;  the  dress- 
ings of  wounds  can  consequently  be  attended  to  with  all  desirable 
regularity ;  the  wagons  are  joined  together  by  draw-bridges,  and 
this  permits  the  wounded  men  to  be  watched,  accidents,  such  as 
haemorrhage,  to  be  at  once  attended  to,  and  the  number  of  the 
sanitary  personnel  in  attendance  to  be  lessened. 

"  To  make  the  system  complete,  however,  it  requires  with  each 
train  a  special  wagon  to  be  joined  to  the  others  by  communicating 
drawbridges  for  the  sanitary  personnel.  In  this  wagon  the 
attendants  should  be  able  to  wait,  to  repose,  to  prepare  food, 
refreshments,  medicines,  surgical  dressings,  and  to  keep  the 
necessary  instruments  and  appliances.  Passenger  carriages  on 
the  system  in  vogue  in  the  north  of  Germany  are  quite  unsuited 
to  this  purpose.  They  do  not  afford  the  space  necessary  for  the 
greater  part  of  the  objects  which  require  to  be  kept  at  hand  or 
prepared  for  use  ;  their  doors  open  at  the  sides,  so  that  persons  in 
them  could  only  communicate  Avith  other  carriages  during  halts 
at  the  railway  stations.  The  organization  above  mentioned,  on 
the  other  hand,  would  permit  the  sanitary  personnel  with  the 
train  to  exercise  at  any  moment  and  in  any  part  of  it  control  the 
most  efficacious,  and,  at  the  same  time,  would  enable  them  mutually 
to  assist  each  other  in  their  work."* 


*  "  Abbilduogeu  zur  Krankenpflege  im  Felde,"  &c.,  Berlin,  1868  ;  text,  pp.  8,  9. 
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Pig.  CLXXVIII. — Longitudinal  sectional  sketch,  showing  the  general  arrangement  of 
the  stretchers  in  one  of  the  fourth-class  wagons  adopted  in  Prussia  for  the  transport 
of  wounded  in  time  of  war.  Scale,  quarter  inch  to  a  foot,  a,  lamp  ;  h,  lateral  and 
roof  ventilators ;  c,  windows  ;  d,  stretchers  ;  e,  suspension  apparatus  ;  /,  bridge 
up  ;  g,  bridge  down ;  h,  upper  step  ;  i,  lower  step  ;  k,  wheels  ;  /.  india-rubber  pads. 


ITig.  CLXXIX. — Sketch  to  show  the  method  of  suspending  the  stretchers  in  the  fourth- 
class  wagons  adopted  in  Prussia  for  the  transport  of  wounded.  See  description  in 
text.    Scale,  half  incti  to  a  foot. 

Adaptation  of  A  subordinate  part  of  the  Prussian  system  has  been  to  make 
iSSssiTfoT^  preparations  for  the  covered  luggage  and  merchandize  wagons 
carrying  re-  (Eisenbahn-Guterwagen),  also  to  be  utilized  for  the  transport  of 
cumbent  pa-  wounded  in  case  of  need.  Many  vans  of  this  description  are  used 
tents.  in  time  of  war  for  the  transport  of  horses  to  the  front,  and  the 

swinging  poles,  which  are  then  employed  for  the  iDui-pose  of 
separating  one  horse  from  another,  are  economically  arranged  to 
be  turned  to  account  as  supports  for  stretchers  when  wounded  are 
required  to  be  sent  to  the  rear.  Under  ordinary  circumstances  the 
swinging  poles  are  connected  with  the  sides  of  wagons  by  chains 
or  leathern  straps  only,  but  when  so  attached  they  are  under  the 
direct  influence  of  every  concussion  to  which  the  wagon  itself  is 
subjected.  To  obviate  this  inconvenience,  in  case  of  the  poles 
being  required  for  bearing  wounded  men  lying  on  stretchers,  the 
following  plan  has  been  adopted.  The  horse  pole  itself  is  un- 
changed ;  each  of  its  ends  remains  protected  by  its  ordinary  iron 
cover  and  projecting  iron  ring,  and  the  same  kind  of  staple  and 
ring  is  fixed  to  the  side  of  the  van  as  is  usually  employed  for 
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being  connected  with  the  pole  ;  it  is  the  mode  in  which  the  union  is  Chat.  V. 
effected  between  them,  which  is  changed  when  they  are  to  be  used 
for  sick-transport  purposes.  Under  these  latter  circumstances  a 
very  stout  caoutchouc  ring  and  two  short  straps  of  leather  with 
buckles  are  employed.  The  two  leathern  straps  are  passed 
through  the  india-rubber  ring,  one  strap  is  then  buckled  to  the 
ring  hanging  from  the  wall  of  the  wagon,  the  other  strap  to  the 
projecting  iron  ring  at  the  end  of  the  horse-pole.  The  pole  being 
thus  attached  at  both  its  ends  becomes  suspended  and  possesses 
the  necessary  amount  of  power  of  yielding  to  any  concussions  that 
may  be  impressed  upon  it,  and  so  of  lessening  their  impulse  before 
they  can  reach  anything  which  tlie  pole  may  be  caused  to  support, 

A  Prussian  goods'  van  will  carry  twelve  stretchers  by  their 
being  placed  in  two  tiers,  six  above  and  six  below.  For  this 
piu'pose  eight  horse-poles  have  to  be  suspended.  Four  are 
suspended  at  a  distance  of  rather  more  than  a  foot  and  a  half 
above  the  floor,  of  course  in  the  transverse  direction  of  the 
vehicle,  and  four  others  immediately  over  them  at  a  height  of  a 
little  more  than  four  feet  above  them.  The  width  of  the  wagon 
admits  of  three  stretchers,  with  intervals  of  more  than  half  a  foot 
between  them,  being  laid  upon  each  pair  of  poles,  so  that  twelve 
stretchers  can  be  laid  upon  the  four  pairs. 

It  is  obvious  on  slight  consideration  that  the  system  just  Observations 
described,  with  its  two  horizontal  layers  of  wounded,  one  above  on  the  pnissian 
the  other,  occupying  the  complete  width  of  the  goods'  wagon,  is  f^ggage  T^Igons 
inferior  in  every  respect  to  that  applied   to   the  fourth-class  for  the  carriage 
passenger  wagons."^    Dr.  Gurlt  has  remarked  that  the  length  of  of  patients, 
the  poles  of  the  six  stretchers  composing  each  one  of  the  tiers 
leaves  scarcely  any  space  in  the  middle  of  the  wagon  for  the 
access  of  attendants,  and  that  the  ventilation  is  also  defective. 
The  latter  system  can  only  with  propriety  be  regarded  as  supple- 
mentary to  the  former,  and  as  one  calculated  upon  for  meeting 
an  emergency  in  case  of  a  sufficient  number  of  fou.rth-class 
passenger  wagons  not  being  at  hand  when  required. 

Practical  Experiments  at  Paris  in  1867  and  1868. 

Having  now  described  the  Prussian  experiments  on  railway  Experiments 
ambulance  transport  and  their  final  results,  the  trials  Avhich  were  railway 
conducted  at  Paris  in  1867  on  the  same  subject  have  next  to  be  ^^^'^^^^^^ 

*  Now  that  some  of  the  invalids  from  India  are  brought  to  England  by  the  over-  Transport  of 
land  route,  involving  a  railway  transit  between  Suez  and  Alexandria,  the  question  of  invalids  from 
the  most  efficient  method  of  transporting  sick  by  railway,  assumes  importance  in  India  by  the 
reference  to  this  particular  service  in  Egypt.   The  Egyptian  Railway  Department  had  Effvptian  rail 
.no  vehicles  specially  fitted  for  carrying  sick  up  to  a  recent  date,  and,  I  believe,  are 
.  still  without  any.    As  most  of  the  carriages  employed  on  this  line  are  got  from 
Germany  there  would  appear  to  be  no  difficulty  in  getting  fourth-class  passenger 
■  wagons  from  the  same  source,  complete  in  all  the  details  necessary  for  carrying  out 
.  the  system  which  has  been  adopted  in  Prussia.    The  most  weakly  invalids  could  then 
be  earned  in  their  litters  from  the  hospital  transports  and  boats  at  Suez,  transferred 
in  the  same  litters  to  the  railway  wagons,  and  re-transferred  without  change  to  the 
-bospital  transports  at  Alexandria.    At  present,  as  noticed  elsewhere,  the  absence  of 
the  necessary  accommodation  on  the  PJgyptian  railway  is  one  cause,  among  others, 
which  prevents  any  invalids  but  such  as  are  competent  to  maintain  a  sitting  position 
from  being  sent  by  the  overiand  route. 
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adverted  to.  They  were  executed  under  the  direction  of  one  of 
the  sections  of  the  International  Committee  of  delegates  from  the 
societies  for  aid  to  wounded  in  time  of  Avar.  The  section  referred 
to^  was  deputed  to  submit  to  examination  the  sick-transport  con- 
trivances of  every  description,  which  had  been  collected  from 
different  countries,  and  were  exposed  to  view  in  the  park  of  the 
Universal  Exhibition  at  the  Champ  de  Mars.  Among  tliese 
objects  was  a  considerable  number  of  articles  designed  for  facili- 
tating the  transport  of  wounded  by  the  ordinary  carriages  and 
wagons  met  with  on  railways.  The  chief  of  these  contrivances 
were  exhibited  by  the  Baden  national  committee,  and  had  all  been 
manufactured  by  Messrs.  Fischer  of  Heidelberg.  The  Paris  com- 
mittee being  desirous  of  submitting  some  of  the  contrivances 
selected  from  these  articles  to  practical  trials  and  of  comparing 
them  with  some  others  proposed  for  similar  purposes,  a  locomotive 
engine  with  a  passenger  third-class  carriage  and  a  goods'  wagon 
were  placed  at  their  disposal  by  the  directors  of  the  Western  rail- 
way, one  terminus  of  which  had  been  established  within  the 
enclosure  of  the  Exposition  grounds.  An  opportunity  was  thus 
afforded  of  subjecting  not  only  Messrs.  Fischer's  contrivances,  but 
several  other  plans  of  transport,  such  as  the  spring-stretcher  of 
Dr.  Gauvin,  straw  paillasses,  and  loose  straw,  to  the  test  of  a 
railway  train  in  motion. 

Swinging  litters  suspended  from  the  hacks  of  seats  in  third-class 
passenger  carriages  or  from  the  sides  of  goods'  loagons. — The  Baden 
apparatus  selected  for  practical  trial  were  swinging  litters  formed 
by  stretchers  carried  upon  poles  or  rafters  (schwebebalken)  sus- 
pended from  the  benches  of  a  third-class  carriage,  or  from  the 
sides  of  a  goods'  wagon.  The  general  principle  of  the  contrivance 
was  the  same  as  the  Prussian  system  designed  for  application  to 
covered  luggage  vans,  which  has  been  already  described.  The 
Baden  stretchers  were  differently  constructed  in  several  respects,  but 
the  most  important  difference  was  the  plan  adopted  for  lessening 
the  length  of  the  side  poles.  They  were  not  furnished  with  wooden 
handles,  nor,  indeed,  did  the  side  poles  extend  beyond  the  traverses  ; 
but  instead,  to  enable  them  to  be  carried  by  the  bearers,  they  were 
provided  with  handles  made  of  iron  tubing  three-quartei's  of  an 
inch  in  diameter,  which  could  be  drawn  out  for  use  whenever 
necessaiy.  The  handles  were  equally  capable  of  being  pushed  aside, 
in  the  same  way  as  door  bolts,  within  the  frame  of  the  stretcher 
when  they  were  not  required  for  use,  and  proportion  ably  less 
space  was  therefore  occupied  by  the  stretchers  when  they  were 
carried  within  a  wagon.  On  trial  there  was  found  to  be  great 
difficulty  in  getting  these  stretchers  through  the  doorway  of  the 
third-class  carriage,  owing  to  the  entrance  not  being  sufficiently 
wide,  but  once  within  the  carriage  there  was  no  difficulty  in  sup- 
porting them  between  the  backs  of  the  seats  upon  the  poles  pro- 
vided for  the  purpose.*    The  Baden  poles  were  very  similar  to 


*  One  of  the  Baden  stretchers,  supported  upon  a  pair  of  swinging  poles  between 
two  benches  constructed  to  resemble  those  usually  met  with  in  third-class  railway 
carriages,  is  in  the  Museum  of  Mil.  Surg,  at  Netley.   See  Spec.  No.  1338. 
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the  horse-box  poles  used  in  the  Prussian  plan.    Each  end  of  one     Ciu.r.  V. 

of  these  poles  was  enclosed  in  an  iron  shoe  terminating  in  a  pro-  

jecting  loop  of  the  same  metal  through  which  a  short  strap  and 
buckle  were  passed.  This  strap  held  at  the  other  end  an  iron 
hook-piece,  having  a  rather  long  neck  between  the  hook  and  the 
eye  by  which  the  hook-piece  was  connected  with  the  strap.  This 
arrangement  enabled  the  poles  to  be  hooked  upon  the  tops  of  the 
upright  backs  of  the  seats  in  the  tliird-class  carriage,  and  also, 
within  certain  limits,  to  be  adjusted  to  the  dimensions  of  the  spaces 
between  them.  When  the  poles  were  required  for  suspension 
within  a  goods'  wagon  where  no  such  supports  as  the  backs  of  seats 
could  be  obtained,  the  addition  of  an  eye-bolt  with  a  ring  into  which 
the  hook  could  be  inserted,  clamped  into  the  wall  of  the  wagon, 
became  necessary.  The  poles  being  suspended  in  either  way  the 
Baden  stretchers  were  laid  upon  them  in  the  same  manner  as  the 
Prussian  stretchers  were  perched  upon  the  hoi'se-box  poles  before 
described. 

The  question  which  was  chiefly  raised  when  the  Baden  plan  of  Eesults  of  the 
suspending  the  stretchers  was  tried  on  the  railway  between  Paris  trials, 
and  Grenelle  was  whether  the  grasp  of  the  hooks  strapped  to  the 
supporting  poles  was  sufficiently  secure.  The  oscillations  of  the 
carriage  caused  the  hooks  to  shift  upon  the  backs  of  the  benches, 
and  there  seemed  to  be  no  doubt  that  had  the  vehicle  been  sub- 
jected to  a  sudden  violent  jolt  it  would  have  caused  some  of  the 
hooks  to  jerk  otF,  and  all  the  stretchers  in  consequence  to  be  upset. 
This  accident,  however,  as  observed,  could  be  easily  guarded 
against  by  making  the  hooks  deeper,  by  the  use  of  one  or  two 
straps,  or  other  simple  means.  The  persons  who  placed  themselves 
on  the  litters  experienced  no  inconvenient  movement  as  the  train 
went  along.  The  transit  was  equally  easy  on  another  occasion 
when  they  were  slung  within  a  goods'  wagon.  Three  of  the  Baden 
stretchers  were  placed  upon  the  suspended  poles  in  this  wagon 
and  it  was  demonstrated  that  six  such  stretchers  with  patients 
upon  them  could  be  suspended  in  it  if  desired,  while  four  other 
recumbent  patients  could  be  placed  in  certain  contrivances  designed 
for  the  i^urpose  on  the  floor  of  the  Avagon. 

Baden  liand-str etchers  and  suspended  litters  for  being  placed  on  Construction  of 
the  floors  of  railway  loagons. — These  contrivances  consisted  of  tlie  Baden 
swinging  litters  suspended  by  leathern  straps  within   frames,  ufl°m^the" 
Each  litter  is  held  in  a  separate  open  frame,  the  base  of  which  is  floors  of  rail-^ 
rectangular  and  made  to  rest  with  the  whole  of  its  surface  touch- 

way  wagons. 

ing  the  floor.*  The  whole  contrivance  closely  resembles  in 
principle  and  construction  Colonel  Crichton's  litterf  and  it  answers 
the  same  purpose  as  this  latter  was  intended  to  do  when  placed 
on  the  floor  of  a  springless  vehicle. 

The  litters  suspended  within  these  contrivances  are  similar 
in  their  leading  features  to  the  litters,  already  described,  which 

1340  in  the  Mus.  of  Mil.  Surg,  at  Netley  is  a  pattern  of  tWs  swinging 
litter  and  trame.    The  German  designation  of  this  conveyance  is  "  Universal-Trans- 
port-Bett-schwebe  und  lYagbahre." 
t  See  page  208. 
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CiiAP^V.  were  exhibited  by  the  Badcu  committee  for  being  perched 
on  suspended  poles.  They  have  like  tlieni  four  sliding  iron 
handles  and  two  supplementary  leathern  liandles,  a  moveal)le 
headrest,  a  perforated  wooden  foot-piece,  and  a  bottom  of  reticu- 
lated canvas  girthing  ;  in  addition,  six  leathern  straps  are  attached 
to  them.^  Four  of  the  straps  are  fixed  beneath  the  stretcher  at  a 
short  distance  from  its  four  corners,  and  serve  to  sling  the 
stretcher  within  the  frame.  The  straps  are  perforated  at  their 
free  extremities.  At  the  four  corners  of  the  frame,  which  is 
considerably  longer  and  broader  at  tlie  top  than  at  tlie  base,  are 
projecting  iron  pegs  for  receiving  the  four  straps.  When  the 
litter-straps  are  fixed  on  the  iron  pegs  the  litter  itself  lies  within 
the  four  sides  of  the  frame  and  moves  freely  in  all  directions, 
limited  only  by  the  length  of  the  straps  and  the  frame  itself.  The 
two  remaining  straps  are  fixed  to  the  two  side  poles,  midway  in 
respect  to  their  length,  and  are  shorter  than  the  straps  near  the 
corners  of  the  litter.  They  can  be  buckled  to  the  sides  of  the 
frame  and  can  thus  be  employed  to  restrain  lateral  oscillation  in 
case  the  movement  should  prove  to  be  excessive.  The  following 
drawing,  which  is  taken  from  the  pattern  in  the  Netley  Museum, 
shows  the  stretcher  slung  within  its  frame. 


Fig.  CLXXX. — Baden  Swinging  Litter,  designed  for  carrying  a  wounded  man  on 

the  floor  of  a  railway  wagon. 


The  Baden  The  frame  is  destined  to  answer  a  second  purpose,  and  the  six 

convertMe^into  ^*^^P^  litter,  already  described,  are  made  to  assist  in  its 

a  camp  bed  and  accomplishment ;  for  the  apparatus,  litter  and  frame  included,  on 
bedstead.  being  removed  from  the  railway  train  is  arranged  to  form  a  bed 
in  a  tent-hospital.  To  effect  this  object,  the  frame  is  reversed ; 
the  four  corners  which  are  uppermost  when  employed  for  suspend- 
ing the  stretcher  being  now  placed  on  the  ground  and  acting  as 
feet.  The  stretcher  is  placed  upon  the  part  which  formed  the 
base  of  the  frame  in  the  railway  wagon ;  the  four  straps  by  Avhich 
the  stretcher  was  then  slung  are  now  wound  round  the  two  ends 
of  the  frame  and  are  buckled  together  beneath  them,  and  the  two 
short  middle  straps  of  the  stretcher  are  also  fastened  to  its  sides. 
The  stretcher  is  thus  securely  connected  with  its  support,  and  the 
broad  part  of  the  frame,  which  was  uppermost  when  the  stretcher 
was  slung  within  it,  now  acts  as  a  stable  base  to  the  whole  con- 
trivance. A  patient  lying  on  this  camp  bedstead  is  raised  about 
a  foot  and  a  half  above  the  ground.  The  swinging  litter  changed 
into  a  field-hospital  bed  is  shown  in  the  following  drawing. 
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Fig.  CLXXXI.— The  frame  of  the  Baden  Swinging  Litter  reversed,  and  the  litter 
fastened  to  form  a  field-hospital  bed. 

T/ie  Gauvin  spring-stretchers  placed  on  the  floors  of  goods''  loagons  Trials  of  the 
and  applied  to  railway  ambulance  transport. — A  drawing  ot  Dr.  ^^^.^^^1^^^^ 
Gauvin's  spring-stretcher  removed  from  its  wheels  has  been  given  the  Western 
on  page  251  of  this  treatise,  and  in  the  accompanying  description  railway  in 
of  the  contrivance,  it  was  mentioned  as  one  of  its  qualities  that 
it  was  capable  of  use  on  railway  wagons.  In  order  to  test  its 
value  in  this  respect,  it  was  placed  on  the  floor  of  the  goods' 
wagon  used  in  the  experiments  conducted  between  Paris  and 
Grenelle,  and  several  persons  laid  themselves  upon  it  in  succession 
during  the  transit.  The  reports  concerning  it  were  very  favour- 
able. It  was  found  that  the  insertion  of  the  stretcher,  with  a 
person  lying  upon  it,  into  the  wagon  could  be  easily  managed 
by  three  persons,  while  other  stretchers  required  four  and  even 
six  persons  to  manoeuvre  them.  In  the  instance  of  Dr.  Gauvin's 
stretcher,  the  construction,  especially  the  side-wings,  helped  to 
keep  the  person  secure  on  the  stretcher  during  the  movement, 
and  the  small  wheels  attached  to  the  lower  part  of  the  frame 
facilitated  the  gliding  of  the  conveyance  along  the  floor  of  the 
wagon.  The  stretchers  were  not  introduced  from  a  raised  platform, 
but  from  ground  on  the  same  level  as  the  rails,  so  that  the  elevation 
of  the  floor  of  the  wagon  increased  the  difiiculty.  The  persons 
who  reclined  upon  the  Gauvin  stretcher  found  their  position  very 
easy  during  the  journey  to  Grenelle  and  back;  so  much  so,  that 
Baron  Larrey  and  Professor  Gurlt  who,  among  others,  tried 
the  effects  of  the  contrivance,  were  induced  to  say  that  the 
gently  rocking  movement  caused  by  it  had  a  tendency  to  lull  a 
person  to  repose  and  even  sleep. 

The  results  of  these  trials,  and  the  favourable  reports  con-  Fresh  trials  of 
cerning  the  Gauvin  spring-stretcher,  caused  it  to  be  subjected  g^^nt^stretch 
to  further  experimental  trials.    These  trials  were  conducted  atersiniSGS. 
the  Eastern  railway  of  France  by  the  inspector  and  other  officers 
of  the  railway  company  on  the  20th  of  January  1868,  under  the 
supervision  of  two  members  of  a  committee  appointed  by  the 
Minister  of  War  for  inquiring  into  and  organizing  the  service  of 
the  transport  of  wounded  soldiers.    Some  extracts  from  a  report 
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on  the  results  of  these  experiments  will  prove  of  interest.'^  After 
naming  the  persons  present  on  the  occasion,  the  report  states  that  • 
two  complete  mattresses,  five  bundles  of  straw,  and  some  Gauvin 
litters,  were  placed  together  in  a  covered  goods'  wagon  which  was 
attached,  without  tightening  the  coupling  irons,  at  the  end  of  a 
train  running  round  the  outskirts  of  Paris,  and  that  it  was  unani- 
mously agreed  the  most  comfortable  by  far  of  all  the  plans  tried, 
was  the  Gauvin  litter.  The  bed,  composed  of  a  new  mattress  ex- 
tended upon  the  five  bundles  of  straw,  approached  next  in  comfort 
to  the  litter,  its  defect  being  the  oscillating  jolts  and  a  certain 
amount  of  instability  to  which  the  person  lying  upon  it  was  sub- 
jected; while  the  most  defective  were  the  plain  mattress  laid  simply 
upon  the  floor  of  the  wagon,  and  the  bed  formed  only  of  loose  straw. 
The  superiority  of  the  Gauvin  stretcher  also,  as  regards  loading 
and  unloading  the  wagons,  was  demonstrated  by  repeated  trials. 
A  man  carried  on  a  mattress  or  without  any  litter  under  him, 
required  at  least  four  bearers,  beside  an  assistant  in  the  interior 
of  the  wagon,  and  in  spite  of  all  their  precautions  very  serious 
disturbance  and  shaking  could  not  be  avoided.  With  the  Gauvin 
stretcher  manoeuvred  by  two  bearers,  the  person  lying  upon  it 
was  not  subjected  to  any  derangement  of  his  position.  The  intro- 
duction of  the  stretcher  was  facilitated  by  its  small  wooden  rollers. 

The  following  experiment  was  performed  in  order  to  ascertain 
how  the  Gauvin  stretchers  on  the  floor  of  a  wagon,  if  wounded 
men  were  lying  upon  them,  would  support  the  collisions  and 
counter-shocks  resulting,  not  from  accidents,  but  from  the  ordinary 
movements  of  carriages  at  stations  when  they  are  not  done  with  care. 
During  a  halt  at  one  of  the  stations  on  the  line,  the  persons  engaged 
in  the  experimental  trials  placed  themselves  on  the  stretchers  and 
straw  litters  in  the  wagon,  while  some  of  the  railway  people  of  the 
station,  with  the  committee  of  inquiry  and  soldiers  on  duty,  pushed 
it  from  a  distance  of  about  a  hundred  and  fifty  yards  against  a 
train  which  was  standing  still  at  the  time.  The  collision  took  place 
at  a  rate  of  speed  rather  less  than  four  miles  an  hour.  The  stretch- 
ers placed  in  advance,  in  respect  to  the  direction  of  movement,  did 
not  quit  their  places,  but  the  springs  connecting  the  two  frames 
became  disconnected  at  the  heads  of  the  stretchers,  so  that  the  upper 
frames  fell  down  upon  the  lower  frames.  The  stretchers  placed 
in  rear,  in  respect  to  the  direction  of  movement,  ran  from  their 
positions  upon  their  rollers  and  struck  against  the  stretchers  lying 
in  front  of  them.  The  result  of  the  experiment  proved  the 
necessity  of  two  improvements : — firstly,  the  consolidation  of  the 
spring  connexions  between  the  upper  and  lower  parts  of  the 
stretcher;  secondly,  the  adoption  of  some  means,  and  many 
readily  suggested  themselves,  for  keeping  the  stretchers  steadfast 
in  their  places  as  soon  as  they  were  deposited  on  the  floor  of  the 
wagon.     The  persons  who  occupied  the  straw  litter  and  the 


*  The  whole  of  the  report  from  which  these  extracts  ai-e^  taken 
the  Appendix  to  the  "  Conferences  Internationales  des  Sociutc 
Militairee,"  &c,  deuxiiime  partie,  p.  282. 
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mattress  underwent  such  a  degree  of  sliding  movement  that,  if 
they  Imd  not  taken  the  precaution  of  facing  the  direction  towards 
which  the  wacTon  Avas  pushed,  their  heads  would  have  been  knocked 
against  the  cml  of  the  vehicle  which  was  stopped  by  contact  with 
the  stationary  carriages.  c  i  • 

The  experiment,  moreover,  demonstrated  the  necessity  ot  placing 
recumbent  patients  longitudinally  in  the  direction  of  the  railway. 

The  report  states  that  the  materiel  of  the  Eastern  Eailway  of 
France  in  one  description  of  wagon  only,  would  suffice  for  the 
transport  of  30,984  severely  wounded  men.  The  company  pos- 
sesses 3,873  vehicles  of  the  kind  referred  to,  and  each  one  can 
accommodate  eight  Gauvin stretchers  on  the  floor;  the  dimensions 
of  the  stretchers  being  2ra.  35,  or  about  7^  feet  m  length,  by  Om. 
52  or  20i  inches  in  width.  These  dimensions  are  somewhat  less 
than  they  were  in  the  stretchers  originally  constructed  by  Dr. 
Gauvin.  Passenger  carriages  would  remain  for  the  disposal  of 
men  slic^htly  wounded.  Supposing  a  requisition  to  be  made  for 
the  transport  of  15,000  wounded,  of  whom  5,000  were  suffering 
from  wounds  necessitating  a  recumbent  position,  it  would  be 
necessary  to  put  on  service  703  wagons  of  the  kind  already 
alluded  to,  and  the  same  number  of  passenger  carriages  with 
four  compartments  ;  there  would  then  be  a  seat  or  a  bed  m  every 
vehicle  for  a  guard  or  hospital  attendant  in  addition  to  the 
patients. 

The  manner  in  which  the  stretchers  would  be  disposed  accord- 
incT  to  the  calculation  above  stated  is  shown  in  the  following  sketch. 


CitAr.  V. 


Calculated 
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Fig.  CLXXXII.— Perspective  view  of  a  Goods'  Wagon  containing  eight  Gauvin 

spring-stretchers . 

Admitting,  however,  what  appeared  to  be  demonstrated  by  the  Observations 
experimental  trials  on  the  several  occasions  mentioned,  that  the  JJ?  ^^^^^^uT-^^ 
transport  of  severely  wounded  patients  may  be  effected  with  all 

pended  litters 

the  ease  that  can  be  expected  to  be  obtained  on  railways,  either  in  just  described, 
the  Baden  litters  suspended  from  the  sides,  or  in  the  Baden  swing- 
ing litters  within  frames  and  the  spring  litters  of  Dr.  Gauvin 
placed  on  the  floors,  of  railway  wagons,  the  question  still  remains 
how  far  such  methods  of  transport  are  suitable  for  the  general 
purposes  of  transporting  sick  in  time  of  war?  The  Baden  litters, 
from  their  weight  and  complicated  construction,  and  from  the 
absence  of  several  of  the  qualities  described  in  the  remarks  on  the 
subject  of  hand-litters,  are  not  fit  for  use  as  field  stretchers,  and, 
as  elsewhere  remarked,  it  is  very  desirable  that  the  stretchers  used 
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in  railway  carriages  employed  in  time  of  war  for  ambulance  trans- 
port should  be  the  same  as  those  which  are  ordinarily  used  in  the 
field.  One  of  the  best  features  in  the  new  Prussian  system  is 
that  neither  the  stretchers  nor  the  carriages  in  which  they  are  to 
be  used  are  specially  constructed  for  the  service.  Dr.  Gauvin  s 
spring  stretcher,  excellent  as  it  is  as  a  secondary  stretcher,  is  also 
from  its  complex  design  and  construction  unfitted  for  use  as  a 
primary  field  stretcher.  If  applied  to  wheels  they  might  be  em- 
ployed advantageously  for  bringing  patients  from  the  field  or  from 
hospital  to  the  railway,  and  the  wheeled  supports,  being  carried 
in  the  train,  might  equally  well  serve  for  carrying  the  stretchers 
without  disturbing  their  occupants  from  the  railway  carriages  to 
their  places  of  destination ;  but  it  can  scarcely  be  expected  that 
any  administration  will  sanction  the  provision  of  such  special  con- 
trivances as  the  Gauvin  wheeled  litters,  or  the  Baden  swinging 
litters,  in  numbers  at  all  adequate  to  meet  the  wants  which  are 
likely  to  arise  in  time  of  war.  Their  cost,  bulk,  weight,  and 
doubtful  durability  would  prove  insuperable  objections  to  the 
proposal  if  it  were  made.  The  Gauvin  litters  have  greatly  the 
advantage  over  the  Baden  swinging  litters  in  respect  to  weight 
and  portability,  but  their  complicated  construction  would  cause 
them  to  be  soon  disabled  for  service  under  the  trying  circumstances 
to  which  they  would  be  subjected  in  campaigning.  The  conditions 
of  the  problem  for  determining  a  simple  and^efficient  mode  of 
carrying  sick  and  wounded  troops  in  time  of  war  by  such  railway 
carriages  as  are  in  ordinary  use  in  Europe  has  not,  therefore,  been 
solved  by  the  experimental  trials  in  France  which  have  just  been 
described ;  notwithstanding  that  one  of  the  conditions,  a  very 
important  one  too,  viz.,  ease  of  movement,  was  so  satisfactorily 
fulfilled  in  some  instances. 


The  Baden  Committee  exhibited,  at  the  Paris  Exposition, 
several  other  contrivances  for  use  in  the  transport  of  sick  and 
wounded  by  railway  besides  those  which  have  been  already  de- 
scribed for  suspension  within  third-class  carriages  or  for  being 
placed  on  the  floors  of  luggage  wagons.  Patterns  of  these  con- 
trivances are  contained  in  the  Museum  of  Military  Surgery  at 
Netley,  and  it  will  be  useful  to  explain  briefly  the  nature  and 
construction  of  the  chief  examples  among  them. 
Litter  for  a  Coupee-bett  und  Traghalire.* — This  contrivance  is  a  full-length 

reciunben^pa-  stretcher  designed  for  use  in  a  compartment  of  a  first  or  second- 
class  railway '  ^^^^^  railway  carriage.  It  is  arranged  for  carrying  a  wounded 
carriage.  patient  in  a  recumbent  posture  into  the  compartment,  and  also  for 
being  left  and  supported  in  it  so  as  to  act  as  a  bed  for  him  during 
the  journey.  The  litter  is  made  narrow  so  as  to  admit  of  being 
carried  in  and  out  of  either  door  of  the  compartment,  in  order  that 
the  patient  may  be  taken  from  the  train  as  well  as  put  into  it 
without  any  disturbance.  Its  chief  peculiarity  consists  in  being 
fitted  with  two  short  horizontal  scnntlings  of  wood,  three  or  four 
inches  broad,  beneath  its  frame,  and  in  these  battens  being  made 
capable  of  shifting  their  position  from  a  longitudinal  to  a  transverse 


*  Spec.  No.  1336  in  the  Mus.  of  Mil.  Surg,  at  Netley. 
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direction  by  turning  on  a  pivot.   When  the  stretcher  is  carried  into  Oiup^V. 
the  compartment  they  are  in  one  and  the  same  hne  with  the  frame  to 
which  they  are  attached.    When  the  htter  is  within  the  compart-  ^^^f^^^' 
ment  the  battens  are  turned  round  by  the  two  beaieis,  ana  mey 

litter  -within  a 

then  rest  upon  the  opposite  seats  of  the  carriage  and  act  as  first-class  car- 
support«!     The  handles  of  the  litter  are  made  of  iron  tubing,  and  riage  compart- 
like  the  handles  in  most  of  the  stretchers  made  by  Messrs.  Fischer  "^^^t- 
of  Heidelberg,  can  be  drawn  out,  or  pushed  withm  the  frame  at 
pleasure.    The  litter  is  furnished  with  a  head-piece  capable  of 
beino-  raised  to  different  heights,  and  also  with  two  long  later^ 
supports  and  a  foot-piece.    The  foot-piece  can  be  taken  out  and 
shifted  into  corresponding  openings  made  at  intervals  in  the  sides 
of  the  frame,  so  as  to  adapt  the  stretcher  to  persons  of  different 
heio-hts.    The  cost  of  the  pattern  in  the  Netley  Museum  was  three 
pounds  eighteen  shillings,  but  stretchers  of  the  same  design  could 
obviously Tbe  constructed  at  a  much  lower  cost  if  a  large  supply 

were  required.  ,        r     ^  f  i 

This  form  of  litter  is  stated  to  have  been  found  very  useful 
durino-  the  war  of  1866  on  the  Baden  railways,  especially  for  the 
transport  of  wounded  officers.  Its  expense,  however,  not  simply 
as  regards  the  cost  of  the  stretcher  itself,  but  also  in  respect  to  the 
amount  of  space  occupied  by  it,  for  there  would  be  only  room  m 
the  compartment  of  the  carriage  for  an  attendant  beside  the  patient, 
would  probably  militate  against  its  adoption  for  the  general  pur- 
poses of  military  transport ;  still,  for  occasional  special  cases  its 
use  may  be  found  desirable.  The  manner  in  which  it  is  employed 
as  a  stretcher,  and  its  appearance  after  it  has  been  placed  withm 
the  compartment  of  a  first-class  carriage  are  shown  in  the  follow- 
ing sketches,  which  were  sent  to  me  by  the  inventors  of  the  con- 
trivance — 


Fig.  CLXXXIII. — Contrivance  designed  for  conveying  a  recumbent  patient  in  a 
Compartment  of  a  Pirst- class  Kailway  Carriage,  in  use  as  a  hand-litter. 

*  Messrs.  Fischer,  of  Heidelherg,  Tvho  are  the  most  extensive  manufactui-ers  of 
field-transport  appliances  and  hospital  apparatus  in  Europe,  have  lately  published  an 
illustrated  and  descriptive  catalogue  of  their  inventions  and  manufactm-es.  which  will 
repay  the  trouble  of  examination.  It  is  entitled  "  Catalog  siiramtlicher  Apparate  und 
«  Geriithschaften  zu  Ileilzweckeu,  von  F.  Fischer  &  Cie.,  in  Heidelberg.  Mit  mehr  als 
"  300  lithographirten  Abbildungen.    Heidelberg,  18G7." 
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Fig.  CLXXXIV.— The  same  contriYance  in  use  within  the  Carriage. 

Portable  mattress  for  Jirst-class  carriages  {coupee-quersitz).   

The  construction  of  these  contrivances  is  very  simple.  Each  con- 
sists of  a  strong  canvas  mattress  about  three  feet  in  length,  with 
an  opening  above,  so  that  it  may  be  filled  with  hay,  straw,  or  any 
other  suitable  material,  and  then  be  buttoned  up.  The  under 
surface  is  padded,  and  strengthened  by  being  strongly  secured  to 
five  longitudinal  smooth  ribs  of  wood,  each  being  about  one  inch 
in  width.  These  ribs  are  fastened  three  inches  apart  from  each 
other.  The  two  outer  ribs  form  the  two  sides  of  the  padded 
support.  Two  strong  leathern  handles  are  firmly  nailed  to  the  two 
ends  of  each  of  these  outer  ribs.  All  the  ribs  are  at  a  level  at  the 
upper  end  of  the  litter  ;  at  the  lower  end  of  the  litter  the  three 
inner  ribs  are  shorter  than  the  two  outer,  the  middle  of  the  three 
being  the  shortest.  This  arrangement  causes  the  support  to  accom- 
modate itself  better  to  the  feet  and  ankles  of  the  patient  lying 
upon  the  mattress.  It  is  very  light,  and  when  unfilled  can  be 
rolled  up  into  a  small  space.    The  cost  is  twenty-four  shillings. 

This  contrivance,  simple  as  it  is  in  construction,  forms  an  ad- 
mirable means  of  connecting  two  opposite  seats  of  a  compartment 
in  a  first-class  carriage,  so  as  to  form  a  secure,  and  at  the  same  time 
very  comfortable,  couch  for  a  patient  in  a  semi-recumbent  position 
with  his  lower  extremities  raised.  As  a  substitute  for  other  stuffing, 
pillow  can  be  placed  within  the  mattress,  and  such  a  form  then 
given  to  it  as  to  cause  the  knees  to  be  thoroughly  supported  in  a 
flexed  position.  The  painful  strain  which  results,  when  the  limbs 
are  fully  extended  is  thus  avoided. 

The  Museum  of  Military  Surgery  at  Netley  contains  several 
other  sick-transport  contrivances  manufactured  by  Messrs.  Fischer 
of  Heidelberg,  for  use  in  Jirst  and  second-(i\?L3s,  railway  passenger 
carriages,  but  as  they  are  constructed  on  the  same  principles  as 
those  already  described,  and  are  only  modified  in  special  portions, 
it  does  not  appear  worth  while  to  make  further  allusion  to  them. 


*  Spec.  No.  13360,  in  the  Mus.  of  Mil.  Surg,  at  Netley. 
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Portable  jointed  litter-support  for  third-class  passenger  carriages  Ciup^V. 
{gegliederte  coupe-2iJiterIage).*— This  contrivance  is  designed  for  Contrivance  for 
producing  a  substantial  and  level  surface  for  the  reception  of  transporting 
recumbent  patients,  by  connecting  together  and  filling  up  the  recumbent  pa- 
space  betAveen  the  opposite  wooden  benches  of  a  compartment  in  *jiasl'r!Iiiwaf ' 
a  third-class  carriage.   It  simply  consists  of  a  series  of  nine  ribs  or  carriages, 
narrow  planks  of  wood,  each  fom-  feet  in  length,  nearly  two  inches 
in  Avidth,  and  one  inch  in  depth.    These  battens  nre  placed  eeven 
inches  apart  from  one  another,  and  are  secured  together  by  three 
strong  bands  of  webbing,  each  three  inches  in  width.  ^  These  con- 
necting bands  are  nailed  on  at  a  distance  of  sixteen  inches  from 
each  end  of  the  wooden  laths,  and  being  separated  from  each  other 
by  a  space  of  three  inches,  the  three  bands  occupy  about  sixteen 
inches  of  the  central  portion  of  the  contrivance.    When  rolled  up, 
the  circumference  of  the  litter-support  is  twenty  inches.   On  being 
unrolled,  and  on  the  ends  being  laid  upon  two  opposite  benches,  a 
platform  is  formed,  the  length  of  which  is  fiive  feet  ten  inches,  and 
the  width  four  feet.    On  this  support  either  mattresses  or  layers 
of  straw  alone  may  be  laid,  and  a  bed  be  so  contrived  for  the 
reception  of  two  or  three  wounded,  men  lying  in  a  direction  cor- 
responding with  the  length  of  the  original  seats,  the  opposite 
direction  to  that  in  which  they  are  ordinarily  used.    This  con-  Advantages  of 
trivance  is  very  simple,  is  of  very  little  cost,  tlae  price  of  the  pat-  contnv- 
tern  obtained  from  Heidelberg  for  the  museum  at  Netley  being 
seven  shillings,  and  is  capable  of  being  manufactured  rapidly  and 
anywhere.    Its  use,  moreover,  does  not  entail  any  change,  or  any 
injury,  not  even  the  fixing  of  a  screw,  to  any  carriage  in  which  it 
may  be  employed. 

Like  the  several  contrivances,  however,  which  have  been  already  Objectioiis  to 
described  for  being  laid  upon  and  connecting  the  seats  of  first  and  |'g-^^^y''QQ^t}Jg 
second-class  carriages,  this  third-class  jointed  litter-support  depends  seatsTf  pas-^ 
entii'cly  upon  the  springs  of  the  carriage  itself  for  its  elasticity,  senger  car- 
The  patients  carried  upon  all  such  apparatus  must  be  subjected  riages. 
to  the  same  jolts  and  concussions  as  ordinary  passengers  are  liable 
to  when  sitting  upon  the  seats  on  which  the  contrivances  are  made 
to  rest.   The  effect  is  more  objectionable  as  regards  the  contrivances 
which  cause  the  recumbent  patients  to  be  placed  transversely  to 
the  line  of  movement  of  the  carriages,  than  it  is  Avith  those  which 
admit  of  patients  lying  in  the  same  direction  as  that  in  which  the 
train  is  travelling.    The  whole  of  the  patient's  body  under  the 
former  circumstances  becomes  rolled  from  side  to  side  in  case  of  a 
sudden  jolt,  in  a  manner  Avhich  he  has  no  power  to  resist ;  and  even 
without  any  such  sudden  impetus  a  feeling  of  instability  and  dis- 
comfort is  usually  engendered  by  lying  across  a  carriage  Avhich  is 
not  experienced  Avhen  the  person  is  placed  longitudinally,  coi're- 
sponding  Avith  the  direction  in  which  the  train  is  travelling.  The 
sense  of  discomfort  is  probably  due  to  the  transverse  direction 
being  contrary  to  that  Avhich  is  naturally  assumed  by  the  body 
in  the  act  of  progression  ;  partly  it  may  be,  also,  to  some  disturbance, 
caused  by  the  peculiarity  of  the  movement,  to  the  circulatory  fluids 
of  the  body, 

*  Spec.  No.  1,3366.  in  the  Mus.  of  Mil.  Surg,  at  Netley. 
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Transport  of  Sick  and  Wounded  Soldiers  by  Railway  in  the 
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United  States'  hospital  trains.^Yov  a  considerable  period  of  the 
late  Civil  war  in  the  United  States,  the  railway  transportation  of 
the  sick  and  wounded  of  the  Northern  as  well  as  of  the  Southern 
armies  was  carried  on  in  the  ordinary  passenger  and  luggage  cars, 
and  is  generally  described  to  have  been  attended  vnth  severe 
suffering  from  the  absence  of  necessary  appliances  smd  from  the 
motion  of  tlie  vehicles.  Dr.  Letterman,  of  the  United  States'  army. 
Medical  Director  of  the  Army  of  the  Potomac,  however,  mentions 
having  moved  some  thousands  of  sick  and  wounded  in  railway 
carriages  with  great  comfort  by  adopting  a  plan  similar  to  that 
which  has  been  already  described  as  the  system  which  was  autho- 
rized for  use  in  Prussia  during  the  campaign  of  18  66."^ 

Towards  the  end  of  the  year  1863,  the  United  States'  Govern- 
ment adopted  a  system  of  specially-fitted  sick-transport  cars  for 
the  lines  of  railway  running  in  the  directions  on  wliich  the  armies 
were  operating.  These  railway  ambulance  vehicles  were  first 
contrived,  it  is  stated,  at  the  suggestion  and  in  accordance  with 
the  designs  of  Dr.  Harris,  a  member  of  the  United  States'  Sani- 
tary Commission.  They  were  only  calculated  for  the  reception 
of  patients  who  required  a  recumbent  position.  The  external 
frame  and  the  general  arrangement  of  the  carriage  itself  remained 
the  same  as  when  employed  for  the  conveyance  of  ordinary  pas- 
sengers in  a  sitting  position,  but  the  furniture  of  the  interior  was 
entirely  changed.  A  passenger  car  in  America  consists  of  a  large 
carriage  with  a  door  at  each  end,  not  at  the  sides,  and  a  central 
passage  down  the  whole  length  of  the  vehicle.  On  each  side  of 
this  passage  there  is  a  row  of  seats,  each  capable  of  accommodating 
two  sitters.  Outside  both  ends  of  the  car  is  a  platform,  with  steps 
at  its  sides  by  means  of  which  the .  passengers  ascend  to  the  car 


Transport  of  *  As  Dr.  Letterman's  work  is  not  much  Icnown  in  this  country,  the  following 
wounded  of  the  extract,  describing  his  an'angements  for  transporting  a  lai-ge  number  of  patients  by 
army  of  the  railway  on  the  army  leaving  Fredericksburg  for  Maryland  in  June  1863,  will  be  of 
Potomac  in  interest : — "  The  railroad  from  Fredericksburg  to  Aquia  Creek  depot  had  a  single 
June  1863.  "  track,  with  short  sidings.  Over  this  road  had  to  be  transported,  in  a  very  short 
"  time,  more  than  nine  thousand  wounded  and  sick,  with  all  the  hospital  tents, 
"  medical  and  surgical  supplies,  stores,  &c.  required  for  their  care,  together  with  the 
"  accumulated  supplies  of  the  Quartermaster's,  Commissary,  and  Ordnance  Depart- 
"  ments.  I  sent  Medical  Inspector  Taylor  to  Aquia  Greek  to  receive  the  wovmded 
"  and  send  them  by  hospital  ships  to  Washington.  The  network  of  telegraph  wires 
"  made  by  the  Signal  Corps  enabled  me  to  regulate  the  shipment  of  this  large 
"  number  of  men  without  difficulty  or  accident.  I  had  directed  that  all  who  could 
"  not  sit  up,  or  who  would  be  injured  by  so  doing,  should  be  carried  by  hand  upon 
"  the  beds  they  occupied  in  the  hospitals  (some  of  which  were  more  than  a  mile 
"  from  the  railway),  the  beds  placed  upon  hay  in  the  cars,  removed  carefully  from 
"  the  train  and  placed  in  the  transports,  so  that  the  sufferers  should  not  be  removed 
"  from  the  beds  on  which  they  lay  in  the  camp  hospitals  until  they  reached  the 
"  hospitals  in  Washington.  Medical  officers,  with  supplies,  accompanied  every 
train,  and,  when  required,  were  sent  Avith  their  men  to  Washington.  Many  of 
"  those  most  severely  wounded,  cases  in  which  the  femm-  was  extensively  fractured, 
"  assured  me  they  had  not  suffered  the  slightest  discomfort  or  fatigue  up  to  the  time 
"  of  their  being  placed  on  the  transports."  The  removal  of  this  convoy  of  sick  and 
wounded,  numbering  nine  thousand  and  twenty-five,  began  on  the  morning  of  the 
12th  of  June,  and  before  six  o'clock  in  the  evening  of  the  14th  of  June,  all  had 
left  the  depot  at  Aquia  for  Washington. — "  Medical  Recollections  of  the  Army  of 
"  the  Potomac,  by  J.  Letterman,  M.D.,  &c.,  New  York,  1866,"  p.  150. 
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doors;  and  the  junction  of  the  platforms,  which  are  all  made  oil     Chap.  V. 
an  uniform  level,  belonging  to  adjacent  cars,  enables  a  communi- 
cation to  be  kept  up  throughout  the  whole  of  the  train,  even  while 
the  cars  are  in  motion.    There  is  no  division  of  carriages  into 
compai-tments  as  in  England.     The  cars  which  were  built  for  Conversion  of 
hospital  service  were  constructed  with  similar  end  doors,  central  P^^^^'^^'JS^;;^^^^^^^ 
passage,  and  communicating  platforms ;  but  on  each  side  of  the  port  cars  in  the 
interior,  instead  of  the  ordinary  seats,  standing  frames  were  erected.  United  States, 
so  that  stretchers  could  be  secured  to  them  for  recumbent  patients. 

The  standing  frames  were  thus  constructed.  Two  rows  of 
square  upright  posts  of  wood,  secured  to  the  floor,  and  continued 
up  to  the  ceiling  of  the  car,  were,  placed  at  intervals  along  each 
side  of  the  central  passage.  They  were  fixed  at  such  distances 
apart  that  the  space  between  every  two  of  them  corresponded  in 
length  with  the  length  of  an  ordinary  field  stretcher.  Each  pillar 
was  furnished  mth  six  strong  projecting  wooden  pegs.  Three  of 
these  pegs  were  placed  one  above  the  other,  at  certain  distances 
between  the  floor  and  the  ceiling  on  the  face  of  the  wooden  post 
looking  toward  the  central  passage,  and  three  others  at  a  slightly 
higher  level  on  one  of  its  sides.  Each  of  the  posts  adjoining  the  Mode  of  sling- 
passage  had  a  fellow  post  fixed  against  the  corresponding  side  of  J^^^^Jf  United 
the  car  between  the  windows,  and  fitted  with  pegs  at  like  dis-  grates  sick- 
tances  above  the  floor.  The  width  between  any  two  of  these  transport  cars, 
fellow  posts  was  rather  less  than  the  width  of  a  field  stretcher,  the 
difference  in  dimension  being  the  same  as  the  depth  of  the  upright 
post.  This  arrangement  was  adopted  in  order  that  one  of  the  side- 
poles  of  each  stretcher  might  rest  inside  of  the  upright  post  next 
to  the  wall  of  the  carriage,  and  outside  of  the  upright  post  next 
to  the  central  passage  of  the  carriage.  The  suspension  of  the 
stretcher  was  rendered  easier  than  it  would  have  been  had  it 
been  placed  entirely  between  the  upright  posts.  The  projecting 
pegs  were  intended  for  the  reception  of  massive  circular  bands  of 
vulcanized  india-rubber,  and  the  india-rubber  bands,  when  sus- 
pended, to  receive  the  ends  of  the  stretcher-poles.  When  a  litter 
with  the  weight  of  a  patient  upon  it  was  made  to  rest  within  these 
bands,  the  bands  were  put  on  the  stretch,  and  drawn  down  from 
the  pegs  which  formed  their  fixed  points  of  support.  The  patients 
thus  not  only  had  the  benefit  of  lying  on  the  soft  and  somewhat 
yielding  canvas  of  the  stretcher,  but  had  all  the  advantages  he 
would  have  had  from  a  litter  on  springs,  owing  to  the  elasticity  of 
the  bands  by  which  the  litter  was  supported. 

Objections  have  been  raised  in  this  treatise  to  the  use  of  india-rubber 
india-rubber  springs  when  applied  to  sick-transport  Avagons  and  rings  employed 
carts.    But  this  is  one  of  the  occasions  in  which  no  objection  stretchers  fn 
could  be  made  to  the  use  of  well-prepared  vulcanized  india-rubber  the  United 
bands  of  proper  strength  and  consistence.    There  could  scarcely  States  cars, 
be  time  under  the  cu-cumstances  in  which  railway  conveyances 
are  likely  to  be  employed  in  time  of  war  for  the  molecular 
changes  to  take  place,  which  so  frequently  render  vulcanized 
caoutchouc  articles  useless.     Moreover,  any  number  of  these 
bands  could  be  speedily  got  ready  for  use,  and  from  the  facilities 
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of  communication  between  one  part  of  a  railway  line  and  another 
there  would  be  no  risk  of  not  being  able  to  replace  them  from  the 
stores  in  case  of  loss  or  injury  of  those  which  had  been  issued  for 
service.  Some  of  the  india-rubber  rings  which  had  been  employed 
in  railway  hospital  cars  in  the  United  States  were  at  the  Paris 
Exhibition  of  1867,  and  appeared  to  be  still  in  perfect  order  *  They 
were  not  made  in  separate  strands  like  the  india-rubber  springs 
of  which  a  drawing  is  given  on  page  420,  but  consisted  each  of 
one  solid  circular  mass. 

The  American  cars  were  well  lighted  by  windows  in  the  sides 
and  doors  of  the  vehicles,  as  well  as  by  panes  of  glass  along  a 
portion  of  the  roof  which  was  elevated,  like  a  ship's  skylight,  above 
the  general  level.  This  raised  portion  of  the  roof  rested  upon  the 
two  central  rows  of  posts,  and  corresponded  in  size  with  the  central 
passage  of  the  carriage.  The  whole  of  the  interior  was  capable  of 
being  very  quickly  and  freely  ventilated  by  opening  the  windows 
and  doors,  at  the  same  time  that  the  admission  of  rain  was  guarded 
against  by  projecting  eaves.  Each  carriage  was  also  furnished 
with  a  stove,  so  arranged  that  by  its  means  the  carriage  could  be 
both  heated  and  ventilated  in  case  of  severe  weather  preventing 
the  windows  from  being  opened.  It  was  essential  for  a  good 
system  of  aeration  to  be  provided,  on  account  of  the  large  number 
of  wounded  patients,  thirty-two,  which  each  sick-transport  car 
was  prepared  to  accommodate. 

When  a  train  of  ambulance  cars  was  travellins:  alonar  a  line  its 
nature  was  plainly  indicated  by  a  hospital  flag  near  the  engine, 
and  by  the  words  "  Hospital  Train  "  in  large  letters  on  the  van 
next  to  the  engine  tender. 

A  train  of  ambulance  cars  carried  with  it  nearly  all  the  appli- 
ances and  materials  necessary  for  the  sick  and  wounded  that 
would  be  found  in  a  fixed  hospital.  In  one  carriage  was  a 
specially  arranged  stove  for  heating  water,  and  suited  for  such 
culinary  purposes  as  preparing  tea,  soup,  and  other  simple  restora- 
tives and  nourishment  for  the  patients.  A  certain  number  of 
hospital  attendants,  as  well  as  surgeons,  accompanied  the  trains, 
and  even  means  were  supplied  for  verbal  communication  between 
the  surgeons  and  attendants  by  speaking  tubes  being  fitted  along 
the  carriages.  It  is  also  mentioned,  with  regard  to  the  hospital 
cars  furnished  by  the  United  States  Sanitary  Commission,  that 
most  of  them  were  grooved  to  run  upon  railways  of  dilferent  gauges, 
so  as  to  avoid  needless  transfers  of  patients.  These  cars  and  the 
Government  cars  Avere  constructed  on  the  same  general  plan. 

It  will  thus  be  seen  that  the  United  States'  hospital  cars,  when 
fitted  with  standing  frames,  closely  resembled  the  new  Prussian 
fourth-class  sick-transport  wagons  described  elsewhere.  The  chief 
difference  between  them  arises  from  the  greater  length  of  the 
United  States'  cars.    The  great  length  of  the  American  cars 

*  Having  had  many  opportunities  of  practically  comparing  vulcanized  caoutchouc 
articles  manufactured  in  the  United  States  with  similar  articles  manufactured  in 
England,  I  have  invariably  found  the  former  more  consistent  and  durable.  Vulcanized 
indiii-rubber  was  an  American  invention. 
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enabled  the  standards  to  be  placed  so  that  they  should  correspond 
in  width  with  the  length  of  the  stretchers  to  be  attached  to  them. 
The  system  of  ventilation  is  different,  and  in  the  American  cars 
the  opportunity  of  Avarming  the  interior  is  also  afforded.  The 
difference  in  the  mode  of  suspension  of  the  stretchers  has  already 
been  alluded  to. 

The  drawings  which  follow  will  sufficiently  explain  the  interior 
arrangement  of  one  of  the  United  States'  hospital  cars,  and,  by 
comparison  with  the  illustrations  attached  to  the  description  of  the 
Prussian  fourth-class  sick-transport  wagons,  will  serve  to  show 
the  different  plans  adopted  in  the  two  cases  for  suspending  the 
stretchers. 
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Kg.  CLXXXV. — Side  elevation  of  the  interior  of  an  American  hospital  car.* 


Fig.  CiiXXXVI. — Perspective  view  of  half  the  interior  of  an  Aiuei-ican  hospital  car 

conveying  wounded  soldiers. 


*  This  drawing  is  copied  from  one  of  the  illustrations  in  a  work  by  Dr.  Evans, 
entitled  "  La  Commission  Sanitaire  dcs  Etats-Unis,"  and  published  by  G.  E.  Dentu, 
Paris,  18G3. 
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The  stretchers  suspended  in  the  United  States  hospital  cars 
being  the  field  stretcliers  in  ordinary  use,  when  a  patient  was 
brought  to  the  train  there  was  no  necessity  for  moving  him 
from  the  position  in  which  he  had  been  carried  to  the  station.  The 
stretcher  with  the  patient  upon  it  was  lifted  into  the  space 
between  the  pillars  before  described  and  properly  adjusted,  the 
caoutchouc  rings  hanging  from  the  pegs  were  slipped  over  the 
ends  of  the  poles,  and  the  patient  was  at  once  in  his  place  ready 
for  transportation.  No  contrivance  for  shifting  a  wounded  man 
from  the  field  to  the  train  could  be  easier  for  the  patient  or  for 
the  bearers. 

This  method  of  transporting  sick  and  wounded  by  railway 
seems  to  have  answered  well,  and  to  have  met  with  the  approval 
of  every  one  concerned  in  it.  The  comfort  and  safety  which  were 
gained  for  the  sick  and  wounded  in  the  hospital  cars,  contrasted 
with  the  suffering  which  had  been  experienced  when  the  patients 
sent  from  the  field  hospitals  were  carried  in  the  ordinary  passen- 
ger cars,  has  been  a  theme  of  great  praise  among  the  Americans, 
and  the  saving  of  many  lives  has  been  attributed  to  their 
employment. 

It  can  readily  be  understood  why  this  method  of  transport 
proved  successful.  It  was  in  accordance  with  the  general  system 
of  railway  conveyance  in  actual  operation  in  all  parts  of  the 
country ;  it  necessitated  no  new  form  of  carriage  for  the  transport 
of  the  wounded  from  the  field,  or  of  sick  from  camp ;  there  was 
no  necessity  for  changing  the  patient  from  one  litter  to  another 
either  on  entering  or  on  leaving  the  hospital  train;  jarring  and 
painful  concussions  during  the  transportation,  which  was  usually 
conducted  at  a  moderate  rate  of  speed,  were  almost  wholly  pre- 
vented ;  food  and  medicines  could  be  administered  during  the 
transit  and  surgical  attention  given,  without  any  difiiculty, 
whatever  the  distance  of  the  journey.  Lastly,  the  plan  was 
inexpensive,  for  neither  the  framework  nor  any  of  the  essential 
parts  of  the  railway  car  were  altered,  while  the  fittings  put  up  for 
the  support  of  the  stretchers  could  be  readily  removed  when  no 
longer  required,  and  replaced  by  tlie  seats  in  common  use  in  the 
passenger  carriages  of  the  country. 

There  would  be  almost  insuperable  difficulties,  however,  in  the 
way  of  introducing  the  same  system  into  England.  Ambulance 
transportation  on  similar  principles  in  this  country  would  at  once 
necessitate  the  construction  of  entirely  new  carriages  for  the 
purpose,  and  this  would  prove  to  be  a  very  costly  proceeding. 
But  independently  of  the  cost,  and  of  the  difficulty  of  providing 
such  carriages  in  sufficient  numbers  to  ensure  their  presence  at 
all  the  particular  places  where  they  might  haj)pen  to  be  required, 
the  great  difference  between  the  broad  and  narrow  gauges  adopted 
by  certain  railways  in  England,  the  necessary  limitations  as  to 
the  height  of  carriages,  owing  to  the  low  pitch  occasionally  of 
the  arches  and  tunnels  which  have  to  be  passed  under,  and  other 
such  matters,  would  be  further  impediments  to  the  introduction 
of  ambulance  cars  on  the  American  system  in  England. 
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The   experience  gained  in   railway  ambulance   conveyance     Cnxv.  V, 
during  tlie  late  war  in  the  United  States  can  therefore  be  turned 
to  but  little  account  in  this  country. 

There  seems  to  be  some  probability  that  the  plan,  which  now  P;;«;|^blyntro^ 
exists  in  America,  of  having  sleepmg  carriages  on  railways  for  ^^.^^^  g^^^^^, 
nio-ht  travellers  between  distant  stations,  will  be  brought  before  sleeping  cars 
ve?y  long  into  common  use  in  Europe.    Should  such  carriages  upon  English 
be  introduced  they  would  apparently  afford  a  ready  means  of 
transporting  the  sick  and  wounded  in  time  of  war  whose  condition 
may  render  a  recumbent  position  a  matter  of  necessity.    The  ^^f^f^^^^^^T" 
sleeping  berths  which  would  be  provided  for  ordinary  passengers 

into  sick-ti'ans- 

would  necessarily  be  provided  with  appliances  to  obviate  the  port  carriages, 
communication  of  the  jolts  and  concussions  which  must  every  now 
and  then  occur,  during  a  long  journey,  from  unevenness  in  the 
rails  or  other  causes,  or  at  fresh  starts  after  temporary  halts  at 
intermediate  stations.  They  would  thus  answer  for  the  con- 
veyance of  patients,  more  especially  as  when  used  for  military 
sick-transport  purposes,  the  speed  of  the  trains  would  probably  be 
lessened,  and  there  would  be  fewer  stoppages  between  the  point  of 
departure  and  that  at  which  the  convoy  was  destined  to  stop.  If 
each  of  the  principal  lines  of  railway  possessed  two  sleeping  trains 
for  night  service,  and  two  trains  at  least  would  be  required  for 
moving  in  opposite  directions,  it  is  obvious  that,  in  case  of 
necessity,  the  Government  would  have  at  once  the  means  of 
collecting  on  any  point  of  a  particular  line  of  railway  a  large 
number  of  carriages  suited  for  removing  the  worst  cases  of  wounds 
or  sickness. 

Transport  of  Sick  and  Wounded  Soldiers  by  Bailway  in  India. 

On  looking,  even  superficially,  over  a  map  exhibiting  the  vast  Circumstances 
area  of  Indian  territory,  approaching  a  million  of  square  miles,  dommatmg^the 
under  direct  British  administration,  —  the  development  of  the  droops  by  rail- 
system  of  railways  by  which  the  main  routes  of  this  area  have  been  way  in  India, 
of  late  years  becoming  gradually  traversed, — and  indicating,  at 
the  same  time,  the  wide  distances  apart  at  which  the  British 
forces  on  duty  in  India  are  stationed,  a  mere  glance  will  be  suffi- 
cient to  demonstrate  the  immense  extent  to  which  the  transport 
of  troops,  both  healthy  and  sick,  must  be  resorted  to,  not  only  in 
case  of  warlike  operations  in  the  country,  but  also  in  time  of 
peace.    It  will  be  useful  to  notice  the  chief  sources  of  the  rail- 
way transport  of  troops  in  general  in  India  at  the  present  time,  to 
indicate  the  probable  increased  amount  of  this  transport  in  future 
when  the  railways  now  in  progress  are  completed,  and  to  mention 
the   arrangements  which  have  been  recommended  for  meeting 
these  demands,  especially  as  regards  the  transport  of  soldiers  dis- 
abled by  the  effects  of  sickness  or  wounds. 

There  are  two  movements  among  the  troops  quartered  in  India 
which  occur  every  year  as  part  of  the  ordinary  routine  service. 
These  are  the  "  moves  in  course  of  ordinary  relief,"  and  the 
"  moves  of  soldiers  proceeding  from  their  regiments  as  invalids." 
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Moves  of  regi- 
ments in  India, 


Moves  of  inva- 
lids. 


Method  of 
inoviug  invalids 
in  and  from 
India  hitliei'to. 


The  first  series  of  moves  generally  arises  out  of  the  departure 
of  regiments  which  have  completed  their  terms  of  service  in  India, 
find  the  arrival  of  fresh  regiments  from  England  to  replace  them. 
These  regimental  "  reliefs  "  lead  to  numerous  changes  of  stations 
among  the  troops  remaining  in  the  country;  and  as  the  chief 
military  stations  abut  upon,  or  are  approached  by,  the  principal 
lines  of  railway,  a  great  part  of  this  system  of  departure,  relief, 
and  intermediate  moves  can  now  be  most  expeditiously  and 
economically  effected  by  railway  transport."^  Formerly  the  whole 
of  the  reliefs  in  the  country  were  carried  out  by  slow  nightly 
marches,  as  it  is  still  in  parts  not  intersected  by  railways,  often 
extending  over  periods  of  many  consecutive  weeks.  The  hospital 
establishment,  which  in  India  is  a  very  large  one,  accompanied 
each  regiment,  dhoolies  being  issued  for  the  transport  of  the  sick 
and  disabled  in  proportions  which  have  been  already  mentioned 
elsewhere.f 

The  moves  of  "invalids"  are  of  two  kinds.  One  is  the 
removal  of  invalid  soldiers  recommended  for  change  of  air  from 
the  plains  to  convalescent  stations  in  the  hills ;  the  other  is  the 
removal  of  invalids  and  inefficient  soldiers  recommended  for  change 
of  climate,  or  for  discharge  from  the  army  to  England.  The 
average  annual  proportion  of  soldiers  invalided  from  India  to 
Europe  during  recent  years  has  been  rather  under  4  per  cent. 
Supposing  the  number  to  be  4  per  cent,  there  would  be  with  a 
force  of  60,000  men,  which  is  about  the  strength  of  European 
troops  in  the  country,  2,400  invalids  to  be  sent  home4 

The  removal  of  the  invalids  from  the  army  of  India  has  been 
hitherto  effected  as  follows.  The  invalids  of  each  season  being 
collected  in  their  respective  military  commands  were  brought 
down,  partly  carried  in  dhoolies,  on  gharries  or  hackeries,  or  by 
marching  on  foot,§  and  partly  by  railway  so  far  as  the  oj)portunity 
has  existed,  to  the  three  presidency  ports  of  Calcutta,  Madras, 
and  Bombay.  At  these  ports  they  were  placed  on  board  invalid 
transports  hired  and  specially  fitted  for  their  accommodation. 
Not  only  the  invalids  of  regiments  remaining  in  India,  but  also 

*  It  is  contemplated,  I  am  informed,  -when  the  system  of  Indian  railways  radiating 
upon  Bombay  are  completed,  for  the  sake  of  economy  and  easy  administration  so  to 
arrange  the  positions  of  regiments  in  the  country,  that  they  shall  be  successively 
quartered  at  stations  approaching  the  port  of  embarkation  in  an  order  corresponding 
with  the  successive  periods  of  expiry  of  their  terms  of  service  in  India,  and  con- 
sequently with  the  nearness  of  the  time  for  their  return  to  Europe.  But  some  years 
must  elapse  before  this  plan  can  be  can-ied  into  operation. 

■\  See  page  177. 

X  In  the  year  1865,  2,558  invalids  were  sent  home  to  England  from  the  three  pre- 
sidencies of  Bengal,  Madras,  and  Bombay.  The  mean  strength  of  the  ti'oops  was  62,589, 
so  that  the  proportion  of  invalids  sent  home  was  rather  above  4  per  cent.  But  tliis  was 
above  the  average  of  several  previous  years.  See  Army  Med.  Eeports,  vol.  vii.,  1867, 
p.  145.  A  greater  number  arrived  at  Netley  from  India  during  the  year  1867,  viz. 
3,078.  Of  this  number,  1,639  invalids  came  from  Bengal,  900  from  Bombay,  and 
539  from  Madras. 

§  It  must  be  remembered  that  in  military  phraseology  the  term  invalid  has  a  much 
more  extended  signification  than  it  has  in  the  language  of  civil  life.  Any  soldier 
who  is  found  by  a  committee  of  medical  oflicers  to  be  ineflicient  for  service,  not 
only  from  an  actual  state  of  ill-health  but  from  any  other  cause,  and  is  sent  aM'ay  from 
the  army  in  consequence,  is  designated  an  "  invalid." 


Rcdlway  Sick  Transport  in  India. 


481 


those  of  regiments  proceeding  to  England  were  sent  in  the  manner     Chap.  V. 

described.     The  invalid  transports  were  regarded  as  "  hospital   

ships,"  and  accordingly,  special  arrangements  were  made  in  them 
for  the  benefit  of  the  sick  passengers,  more  cubical  space  was 
allowed  for  each  man,  and  an  appropriate  system  of  dieting,  with 
other  matters  involving  extra  expense  and  greatly  differing  from 
what  was  contracted  for  in  the  instance  of  transjjorts  hired  to  carry 
sound  and  able  soldiers,  were  sanctioned  by  the  Indian  Government, 

In  the  year  1867,  anew  system  for  relieving  the  regiments  Transport  by 
whose  term  of  service  in  India  had  expired  was  introduced.   Capa-  t^*^  overland 
cious  steam  troop-ships  were  constructed,  to  carry  out  fresh  and  to  ducedTnTser 
bring  home  the  returning  regiments.   Instead  of  proceeding,  as  the 
sailing  transports  had  done,  round  the  Cape  of  Good  Hope,  the 
troops  were  now  moved  by  the  "'overland  route,"  some  of  the 
naval  transports  steaming  between  India  and  Suez,  others  between 
Alexandria  and  England.    As  the  railways  constructed,  or  under 
construction,  radiated  from  Bombay  to  Bengal  and  Madras,  Bom- 
bay was  decided  to  be  the  port  at  which  the  troops  proceeding 
from  England  should  be  disembarked,  and  the  port  of  embarka- 
tion for  troops  leaving  India  for  England. 

Not  only,  however,  does  the  new  overland  route  system  change  Effect  of  the 
the  plan  of  moving  the  healthy  troops,  but  when  complete  it  will       ™ode  of 
lead  to  corresponding  changes  in  the  arrangements  for  transporting  ^TSdTof 
the  invalids  to  England.    The  new  troop-ships  are  made  capable  regiments 
not  only  of  carrying  healthy  men,  but  are  also  fitted  with  the  moving  to 
necessary  hospital   accommodation  for   invalids.      A  regiment 
proceeding  to  England  need  no  longer,  therefore,  be  separated 
from  its  invalids,  at  least  not  from  those  at  the  station  where  the 
regiment  was  quartered  at  the  time  of  its  receiving  the  order  to 
leave  the  country.    Some  of  the  regimental  invalids  might  be  so 
far  removed  at  convalescent  stations  in  the  hills  as  to  be  unable 
to  join  their  own  regiments  in  time  to  proceed  with  then),  and 
they  would  have  to  join  the  general  convoys  of  invalids  for  Eng- 
land.    But,  omitting  these,  every  regiment  proceeding  by  rail- 
way to  Bombay  for  embarkation  can  carry  home  with  it  a  certain 
proportion  of  sick  and  disabled  men.    Hence  arises  need  for  a 
corresponding  proportion  of  railway  hospital  accommodation  with 
every  regiment  on  its  way  to  embark  for  return  to  England;  for 
some  of  the  invalids — men  suffering  from  dysentery,  hepatic 
diseases,  and  other  tropical  ailments,  as  well  as  casual  injuries — can 
only  be  fittingly  carried  in  a  recumbent  position,  and  with  the 
means  of  medical  and  surgical  attention  at  hand  which  their  cases 
may  require. 

But  a  stni  greater  need  for  railway  hospital  accommodation  Effect  on  the 
sprmgs  up  under  the  new  system  when  arrangements  come  to  be  general  batches 
made  for  the  masses  of  invalids  belonging  to  the  regiments  ^^^^^^l^^^- 
remammg  in  the  country.    These  invalids  sometimes  proceed  in 
"  batches,''  or  collected  parties  of  two  or  three  hundred  together, 
and  a  portion  of  them  are  always  bedridden  men,  incapacitated  for 
assummg  any  but  a  recumbent  position.     It  is  obvious  that  not 
only  carriages  fitted  with  litters  must  be  necessary  for  soldiers 
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Chai'.  v.     in  such  a  condition,  but  that  also  one  vehicle  with  every  train 

  should  be  supplied  with  hospital  appliances,  like  the  cars  already 

described  to  have  been  in  attendance  with  the  hospital  trains  in 
the  United  States,  so  that  they  may  receive  the  attention  necessary 
for  their  care  and  protection. 
The  distances       The  long  distances  over  which  the  main  lines  of  railway  extend, 
of  railways       ^nd  consequently  the  length  of  time  occupied  in  travelling  over 
need^ofVospital  them,  add  to  the  necessity  of  special  hospital  ari-angements  for 
accommodation  sick  passengers.    Invalids  proceeding  from  Delhi  to  go  to  Bombay 
upon  them.       \\^\q  to  travel  by  rail  to  Allahabad,  a  distance  of  about  470  miles, 
and  thence,  when  the  whole  railway  is  completed,*  will  traverse  a 
further  distance  by  rail  of  about  800  miles.  It  is  expected  that  the 
Delhi  and  Punjaub  railway  will  be  finished  by  the  year  1870,  and 
there  can  be  little  doubt  but  that  it  will  be  extended  to  Peshaw^ur ; 
when  this  is  done  there  will  be  a  direct  line  of  railvt^ay  from  Cal- 
cutta to  Peshawur  of  1700  miles.    At  present,  the  time  occupied 
in  traversing  the  Indian  railways  is  increased  by  single  lines  of 
railway  only  being  laid  down  upon  the  greater  portion  of  the 
distances  over  which  they  extend ;  and  when  the  labour  of  carrying 
the  rails  and  machinery  from  England  to  India  is  considered,  it  is 
evident  that  this  source  of  delay  must  continue  for  some  years  to 
come. 

The  necessity  for  the  construction  of  special  sick-transport 
carriages  and  other  hospital  arrangements,  to  meet  the  circum- 
stances which  have  just  been  described,  has  not  been  unseen  or 
unattended  to  by  the  military  medical  authorities  in  India.  In 
the  month  of  June  1867,  Inspector-General  Dr.  Beatson,  the 
Principal  Medical  Officer  of  Queen's  troops  in  India,  submitted 
to  the  Government  of  India  a  systematic  plan  of  hospital  accom- 
modation, both  for  the  invalids  accompanying  regiments  and  for 
those  conveyed  in  separate  groups.  The  attention  of  the  In- 
spector-General had  been  previously  directed  to  the  subject  in  a 
minor  form,  by  the  occasional  difficulties  produced  from  the 
absence  of  railway  accommodation  for  the  sick  soldiers  proceeding 
with  their  regiments  on  changes  of  stations.  In  November  1866, 
the  sui'geon  of  a  regiment  which  moved  from  Meerut  to  Calcutta, 
above  a  thousand  miles  of  the  distance  being  performed  by 
railway,  officially  represented  the  inadequacy  of  the  means  at 


No  means  yet  *  The  whole  line  of  railway  hetween  Allahabad  and  Bombay  is  not  yet  finished, 
of  sending  hut  is  gradually  approaching  completion.  The  line  of  the  East  Indian  railway  m 
bedridden  this  direction  stops  at  Jubbulpore,  and  the  raihoad  is  complete  to  .this  point,  ihe 

invalids  bv  Great  Indian  Peninsula  railway  runs  from  Bombay  to  Jubbulpore,  and  a  portion 
railwav  of  this  railway  approaching  Jubbulpore  is  still  unfinished.    In  consequence  at  the 

^'  present  time  invalids  coming  by  railway  from  Delhi  to  Bombay,  on  reaching  Jubbul- 

pore, have  to  travel  by  road  in  gharries,  about  150  miles,  down  to  Nagiiore,  and 
thence  by  rail  into  Bombay.  From  this  circumstance,  and  the  absence  as  yet  of  any 
appropriate  carriages  on  the  railways,  no  invalids  requiring  a  recumbent  position  are 
sent  by  the  railway  route,  but  only  invalids  able  to  sit  up.  'J  he  uufimshed  state  ot  the 
hospital  at  Suez,  and  the  absence  of  recumbent  accommodation  on  the  Egyptian 
railway,  have  also  aided  in  inducing  the  decision  not  to  send  very  disabled  invalids 
hitherto  by  the  overland  route.  The  South-Eastern  hne  of  the  Great  Indian 
Peninsula  railway  to  Madras  is  also  not  yet  complete. 
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disposal  for  the  proper  carriage  of  the  sick  men  of  his  corps     Chap.  V. 

during  the  transit.     Inspector- Greneral  Beatson,  foreseeing  that   

the  larger  question  of  the  general  cariiage  of  invalids  by  railway 
must  arise  as  soon  as  the  new  system  of  naval  transports  should 
come  into  operation,  at  that  time  called  attention  to  the  need  of 
determining  beforehand  some  regular  scheme  for  conducting  their 
conveyance  to  the  port  of  embarkation. 

The  plan  which  Inspector-General  Beatson  laid  before   the  Inspector  Gene- 
Government  in  1867,  and  which  he  proposed  in  concurrence  with  ralBeatson's  • 
General  Baton,  the  Quai-teimaster-General  of  the  army  in  India,  tT-iLr^^^'^ 
included  various  arrangements  connected  with  the  railway  trans-  nTodationir" 
port  of  healthy  troops ;  such  as  the  periods  during  which  the  ^'^'^ia. 
successive  stages  of  their  journeys  should  be  conducted,  the  halts 
necessary  for  meals,  for  sleep,  and  other  matters  having  relation  to 
the  maintenance  of  health  in  a  tropical  country.    These  proposals, 
however,  do  not  concern  the  subject  of  this  treatise;  but  the 
arrangements  recommended  for  the  transport  of  the  sick  and 
disabled  require  to  be  described,  for  they  are  in  their  nature  as 
applicable  to  the  movement  of  wounded  soldiers  in  case  of  war  in 
India,  as  they  are  to  the  ordinary  movement  of  sick  soldiers  in 
time  of  peace.    The  system  of  transporting  invalids  which  may 
be  carried  mto  execution  under  the  latter  circumstances,  whatever 
it  may  be,  must  be  regarded  as  the  most  practical  mode  of  trying, 
and  the  best  method  of  affording  an  opportunity  of  improving,  the 
means  to  be  adopted  for  transportmg  wounded  soldiers,  should  the 
occasion  ever  arise,  in  time  of  war. 

On  commencing  to  prepare  the  scheme  of  arrangements  for  the  Proportion  of 
conveyance  by  railway  of  assemblages  of  invahds,  it  was  found  bedridden 
necessary  to  ascertain  the  proportion  among  them  for  whom  a  Sches  oT 
recumbent  position  would  be  absolutely  required.    Statistics  were  invalids, 
not  available  for  furnishing  accurate  information  on  the  question, 
but,  after  examination  and  inquiry,  it  was  advised  that  recumbent 
accommodation  should  be  provided  for  each  batch  of  invalids  at 
the  rate  of  18  per  cent.    Thus,  supposing  thi'ee  hundred  invaHds 
were  to  be  sent  by  long  raH  route  through  central  India  to  Bombay, 
the  invalid  tram  would  have  to  be  furnished  with  the  requisite 
gear  for  carrying  fifty-four  of  the  number  lying  down.    If  a 
regiment  were  moving  with  its  own  sick  and  invalids,  then  it  was 
calculated  that  recumbent  accommodation  should  be  provided  at 
the  rate  at  least  of  three  per  cent,  of  the  strength. 

^   The  plan  of  construction  of  the  carriages  for  the  recumbent  The  sick-trans- 
mvaiicls  was  lett  to  the  locomotive  department  of  the  East  Indian  P°^*  carriages 
railway,  but  the  principles  on  which  the  vehicles  should  be  ?Xnt;f 
designed  were  specified  by  Inspector- General  Beatson  in  his  ways 
correspondence  on  the  subject.    Among  other  points  he  recom- 
mended that,  while  the  sick-transport  carriages  need  not  differ  in 
shape  from  the  ordinary  passenger  carriages  used  on  the  line,  they 
should  not  be  less  than  twenty-four  feet  in  length  when  con- 
structed to  carry  six  patients,  or  thirty-one  feet  if  built  for  eio-ht 
bedridden  patients.    The  litters  were  to  be  placed  lengthways 
three  or  four  hi  one  row  on  each  side.    The  doors  were  to  be 

H  H  2 


484 


Railway  Sick  TranspoH  in  India. 


Chap.  V.     in  the  sides  of  the  carriages*    Special  appliances  were  to  be 
added  suitable  for  the  wants  of  invalids  in  each  carriage,  and  in 
one  carriage  of  the  train  was  to  be  a  stove  to  provide  means  of 
warming  water  and  preparing  simple  articles  of  nourishment.  A 
plan  of  a  carriage  was  furnished  by  tbe  railway  officials  in  accor- 
dance with  these  recommendations,  but  I  am  not  aware  whether 
any  patterns  have  yet  been  constructed.! 
Observations        On  considering  the  system  of  transport  just  described  it  seems 
Indian  raif      ^  matter  to  be  regretted  that  a  closer  approximation  to  the  plan 
way  hospital     employed  in  the  United  States,  or  to  that  of  the  sick-transport 
transport  above  system  adopted  for  the  railways  of  the  North  German  Con- 
described,        federation,  is  not  likely  to  be  attained  in  India,    Tlie  continuity 
of  the  several  carriages  in  which  the  sick  are  carried,  which  is 
established  by  means  of  end  doors  and  platforms,  affords  immense 
advantages  in  respect  to  facilities  of  administration  and  general 
economy,  when  compared  with  the  employment   of  carriages 
opening  by  side  doors  without  any  means  internally  of  mutual 
communication.    In  India,  however,  the  railway  passenger  car- 
riages are  constructed  on  the  same  principles  as  the  carriages  in 
England,  consisting  of  first,  second,  and  third-elass  vehicles,  and 
doubtless,  the  same  difficulties  have  been  experienced  there,  in 
trying  to  convert  ordinary  passenger  carriages  into  sick -transport 
carriages,  as  would  be  encountered  if  the  same  thing  were  noAV  to 
be  attempted  in  England. 

If  invalid  trains  could  have  been  furnished  on  the  same  plans 
as  the  hospital  trains  in  the  United  States,  and  sleeping  accommo- 
dation be  furnished  not  only  to  the  bedridden,  but  to  all  the 
invalids,  there  would  be  no  need  for  halts,  so  far  as  the  sick  are 
concerned,  during  the  transit.  All  hospital  wants  could  be 
attended  to,  and  the  necessary  rest  taken,  while  the  trains  were 
under  way.  But  such  a  plan  not  being  admissible,  Inspector- 
General  Beatson  considered  that  the  invalid  trains  should  not 
proceed  during  night  time.  He  recommended  that  standing 
camps  should  be  placed  at  intervals  along  each  line  of  route,  that 
the  time  occupied  in  traversing  the  distances  between  them  should 
be  about  ten  hours,  including  a  halt  for  a  midday  meal,  and  that 
the  evening  meal  should  be  taken  at  the  standing  camp  where  the 
halt  was  to  be  made  for  the  night.  It  was  considered  that  men 
in  health  travelling  need  only  halt  for  rest  every  other  night,  but 
that  for  weak  and  disabled  invahds  travelling  in  a  tropical  country, 
though  at  the  cool  season,  a  halt  less  frequent  than  every  night 
would  not  merely  provoke  discomfort,  but  would  prove  greatly 
detrimental  to  the  prospects  of  their  convalescence.  ^ 

*  The  door  of  each  can-iage  was  at  first  planned  to  be  in  the  centre  of  the  side,  but  it 
was  found  afterwards  that  it  would  be  easier  to  introduce,  and  turn  with,  patients 
lying  on  stretchers,  if  the  side  door  was  placed  nearer  to  the  end  of  the  carriage. 

f  A  tabular  statement  of  the  number  of  vehicles  completed  and  in  course  of 
construction  up  to  the  31st  of  Decemberl867  is  shown  in  the  latest  Report  (July 
1868)  of  the  Du-ectors  of  the  East  Indian  Railway.  Among  the  various  kinds  of 
carriages  enumerated  under  the  head  of  coaching  stock,  no  invalid  carnages  are 
mentioned. 


Raihvay  Sich-Transport  Regulations. 


485 


Section  IV.— On  the  Regulations  which  ake  necessary     Chap.  v. 
TO  ensure  the  Safe  ty  of  Sick  and  Wounded  Soldiers 

WHEN  TRANSPORTED  BY  E.AILWAY  TrAINS. 

Whatever  may  be  the  plan  eventually  determined  to  be  adopted  The  plan  for 
for  the  transportation  of  convoys  of  wounded  by  railway,  certain  cMductin-v 
regulations  will  have  to  be  enforced,  whenever  the  necessity  for  convoys  of  sick 
applying  it  unhappily  occurs,  to  ensure  the  safety  and  protection  and  wounded 
of  the  patients  and  to  maintain  general  order.  shodd^e^stu- 

It  may  be  useful  to  mention  some  regulations  which  will  be  died  by  amy 
necessary,  or  which,  at  least,  will  conduce  to  the  attainment  of  medical  offi- 
these  essential  objects.  This  is  one  of  the  occasions  on  which  a 
medical  officer  may  have  to  exercise  his  own  judgment  and  in  a 
great  measure  to  act  on  his  own  responsibility,  and  he  should, 
therefore,  have  considered  beforehand  the  leading  features  of  the 
line  of  conduct  which  it  wall  be  necessary  for  him  to  pursue.  If 
a  combatant  officer  be  placed  in  charge,  the  principal  arrange- 
ments will  devolve  upon  him.  Under  any  circumstances,  whoever 
may  have  the  responsibility  of  the  charge  of  the  sick  convoy,  and 
whatever  may  be  the  arrangements  settled  upon,  the  details  of  the 
course  of  action  laid  down  will  be  subject  to  alterations  dependent 
upon  exigencies  arising  out  of  the  railway  administration  which 
the  conductor  of  the  train  can  alone  be  competent  to  judge  of. 
The  following  directions,  however,  admit  of  general  application. 

(1.)  If  it  be  left  to  the  medical  officer  to  conduct  the  arrange-  Arrangements 
ments  for  the  transportation  of  the  sick  under  his  charge,  as  soon  convoy^' 
as  the  order  for  their  removal  is  received,  he  should  carefully  of  sick  to  a 
arrange  with  the  principal  railway  manager,  or  ascertain  that  railway  train, 
arrangements  have  been  made  by  superior  authority,  as  to  the 
hour  of  departure,  and  the  list  of  stations  to  be  stopped  at  during 
the  journey.    In  any  case  he  should  provide  himself  with  a 
written  copy  of  these  arrangements. 

(2.)  Every  medical  officer  with  a  convoy  of  sick  and  wounded.  Strict  attention 
and  all  who  are  in  attendance  upon  them,  must  be  made  to  under-  gggg^^-^^*^"'^^ 
stand  that  the  utmost  precision,  as  well  as  smartness,  are  necessaiy 
in  all  business  connected  with  railway  transportation.  The  want 
of  a  due  appreciation  of  this  necessity  may  lead  to  interruption  of 
the  service,  and  cause  delay  ;  and  this  delay  may  interfere  with 
the  movements  of  other  trains  on  the  line. 

(3.)  Every  one  connected  with  the  convoy  should  be  made  Authority  of 
aware  that  it  is  a  duty  implicitly  to  follow,  so  far  as  the  railway  *^J^|g^^^ 
administration  and  service  are  concerned,  the  instructions  and 
ocommendations  of  the  railway  officials  whose  special  function  it  is 
10  direct  the  management  of  the  train,  who  are  responsible  for 
;ifely  conducting  its  movements,  and  also  for  the  general  protection 
jf  those  who  are  carried  by  it.  In  many  respects  a  body  of  military 
passengers  when  they  are  being  conveyed  by  railway,  whether 
sick  or  well,  may  be  regarded  as  being  in  a  similar  position  as 
that  in  which  troops  are  placed  when  on  board  ship ;  for,  in  both 
cases,  much  of  the  general  management  and  direction  must  be 
exercised  by  others  than  the  military  authorities. 
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Chap.  V. 

Proper  disposal 
of  the  field-kits 
of  the  sick. 


Supplies  of 
food,  water, 
&c.  during  the 
transport. 


Carriages  to  he 
marked. 


(4.)  Special  arrangements  must  be  made  for  the  carriage  of  the 
men's  knapsacks ;  they  cannot  be  placed  in  charge  of  the  sick, 
as  they  are  with  able-bodied  troops.  Care  should  be  taken  that 
they  are  protected  from  the  effects  of  weather  and  from  dust  by 
tarpaulins,  in  case  they  are  placed  in  open  trucks.  It  will  save 
time  after  the  sick  have  arrived  at  their  place  of  destination,  if 
a  piece  of  paper  with  the  name  and  number  of  the  patient  who 
owns  it,  be  pasted  on  the  bottom  of  each  knapsack  before  the 
men  are  moved  to  the  train.  It  will  also  add  to  security  af>-ainst 
loss,  if  each  pack  is  labelled  separately  by  the  railway  officials  in 
the  same  manner  as  is  done  when  private  luggage  is  moved,  a 
number  being  posted  on  the  pack  and  a  corresponding  number 
being  given  to  the  owner  or  a  responsible  non-commissioned 
officer.  The  hospital  steward  or  sergeant,  who  has  received  the 
knapsacks  and  kits  of  the  sick  in  charge,  and  who  has  probably 
given  receipts  for  the  same  to  the  colour  sergeants  of  the  companies 
to  which  the  sick  men  belong,  should,  if  possible,  get  receipts  for 
the  same  from  the  railway  officials  who  take  charge  of  the  bag- 
gage. In  case  of  loss  he  may  otherwise  find  himself  held  re- 
sponsible by  the  military  authorities  for  them.* 

(5.)  Forethought  should  be  exercised,  and  arrangements  made, 
so  that  there  may  be  no  uncertainty  as  to  the  sick  receiving  the 
necessary  food  and  refreshments  during  the  transport  according 
to  the  distance  to  Avhich  they  are  to  be  transported ;  no  depen- 
dence should  be  placed  on  supposed  opportunities  of  obtaining 
what  may  be  required  at  any  of  the  stations  where  it  has  been 
arranged  for  the  train  to  make  brief  halts,  unless  a  definite  agree- 
ment has  been  arrived  at  for  the  requisite  supplies  to  be  forth- 
coming at  one  or  more  of  them  on  the  arrival  of  the  train. 

When  the  journey  to  be  undertaken  is  a  long  one,  a  supply  of 
the  usual  extra  sick-comforts  should  be  provided,  for  the  progress 
of  the  train  may  be  delayed  by  a  failure  in  motive  power  of  the 
engine  or  various  other  causes,  and,  in  case  of  such  an  accident 
occurring,  the  sick  should  not  be  left  without  the  means  of 
obtaining  refreshments.  The  disbursement  of  this  extra  supply 
will  have  to  be  accounted  for  after  the  arrival  of  the  train  at  its 
destination  in  the  usual  manner. 

A  supply  of  water  for  drinking  purposes  should  be  also  carried. 

(6.)  In  case  of  the  convoy  being  a  large  one,  it  will  save  con- 
fusion and  prevent  delay  if  the  number  of  sick  and  wounded  to 
be  placed  in  each  carriage  be  marked  with  chalk  upon  the  panels 
by  the  surgeon  or  an  assistant.    If  any  carriages  are  designed  to 


*  I  have  heen  informed  of  an  instance  in  which,  on  a  regimental  detachment  ac- 
companied hy  a  small  body  of  sick,  moving  by  railway  for  change  of  station,  the 
knapsacks  and  kits  of  two  of  the  sick  men  could  not  be  foimd  at  the  end  of  the 
journey ;  they  had  either  been  left  behind,  or  had  been  lost  or  stolen  on  the  way. 
The  receipts  given  by  the  hospital  sergeant  for  the  knapsacks  and  their  contents  were 
produced,  and  he  was  put  under  stoppages  for  their  payment.  The  general  officer, 
who  decided  the  question,  held  that  the  knapsacks  were  as  fully  under  the  charge  of 
the  hospital  sergeant  during  the  removal  of  the  sick  from  one  station  to  the  other, 
and  that  he  was  as  much  responsible  for  them,  as  if  they  had  been  still  in  the  pack- 
store. 
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receive  special  cases,  they  should  also  be  marked  to  that  effect,     Chap.  V. 
for  the  information  of  those  who  are  attending  on  the  sick.  This 
should  be  done  before  the  patients  are  brought  on  to  the  platform 
of  the  station. 

(7.)  The  admission  into  the  carriages  should  be  carried  out  in  Admission  of 
an  orderly,  systematic,  and  expeditions  manner.  Each  patient  Jj^  carriSel 
should  be  made  successively  to  take  his  place,  and  once  seated,  or 
in  his  litter,  should  be  warned  not  to  alter  his  position  till  the  rest 
of  the  convoy  is  installed  and  the  doors  are  shut.  The  surgeon 
should  direct  the  hospital  attendants  not  to  permit  any  delay  in 
the  movements. 

(8.)  When  all  the  sick  are  reported  to  be  in  their  appointed  ^^^^^51^^^^^^^ 
places,  the  surgeon  in  charge,  with  the  officer  commanding  if  one  starting, 
be  present,  and  the  conductor  of  the  train,  should  make  a  passing 
inspection  of  all  the  carriages  in  succession,  and  if  any  alterations 
are  necessary  they  should  then  be  made.  The  surgeon  should  on 
no  account  omit  to  make  this  inspection  so  as  personally  to  ascer- 
tain that  everything  connected  with  his  charge  is  correct.  Before 
takino-  his  seat  he  should  inform  the  conductor  that  all  tbe  sick 
are  settled  in  their  places  and  the  convoy  ready  to  start. 

{9.)  Smoking  should  be  strictly  interdicted  to  all  patients  lying  Smoking  in 
upon  litters,  not  only  at  the  stations,  but  also  during  the  whole  carriages, 
transport. 

(10.)  Especial  watch  should  be  placed  over  the  carriages  on  the  Stoppage  of  the 
stoppage  of  a  train  at  a  station.    No  one  should  be  allowed  to  ^^^^  ^ta- 
leave  his  place  or  to  purchase  or  receive  into  a  carriage  any  article 
without  the  knowledge  and  sanction  of  a  medical  oflScer,  or,  if  he 
is  not  present  at  the  spot,  without  the  Imowledge  of  a  non-com- 
missioned officer  of  the  hospital  corps  in  attendance. 

(11.)  If  the  halt  be  long  enough  to  permit  it,  the  surgeon,  who  Halts  during 
will  be  In  possession  of  a  copy  of  the  route,  will  inform  the  non-  route, 
commissioned  officers  that  there  is  time  for  those  who  are  able  and 
desirous  to  get  down  from  the  carriages  to  do  so.  The  men  must 
be  looked  after  by  the  attendants  in  charge,  and  care  taken  that 
none  of  them  get  beyond  the  limits  of  the  station,  and  that  they 
are  in  the  carriages  again  before  the  time  fixed  for  departure. 

(12.)  Notices  cannot  be  given  by  bugle  or  drum  as  when  able-  Issue  of  orders 
bodied  troops  are  moving  by  railway,  and  therefore,  more  activity 
is  required  on  the  part  of  the  officer  directing  the  whole  service, 
and  the  more  necessary  it  becomes  that  the  non-commissioned 
officers  and  attendants  on  the  sick  should  be  constantly  attentive 
and  alert  in  seeing  all  orders  and  instructions  carried  out,  both  as 
regards  themselves  and  the  patients  under  their  supervision, 

(13.)  On  arriving  at  the  place  where  the  patients  are  to  be  Arrangements 
removed  from  the  train,  no  one  should  be  allowed  to  leave  the     reachmg  the 
carriages,  on  any  pretence,  until  the  surgeon  in  charge  has  ascer-  Qa^tion° 
tained  that  the  necessary  litters,  wagons,  or  other  means  of  con- 
veyance provided  for  their  removal,  are  at  hand  and  ready  to  receive 
them.    If  this  rule  be  not  enforced,  straggling  will  almost  certainly 
occur,  and  the  inevitable  result  will  then  be  delay,  and  probably 
confusion,  in  the  removal  of  the  convoy. 
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C.LVP.  V.        (14)  The  more  helpless  and  severely  injured  patients  should  be 


Removal  of  the  ni'st  attended  to,  and  should  be  got  to  their  destination  as  quickly 
sick  from  the  as  the  arrangements  render  possible.  Whenever  practicable, 
these  patients  should  remain  during  the  journey  on  the  same 
litters  which  brought  them  to  the  train,  30  that  they  may  be  again 
carried  upon  them  to  their  destination,  and  the  repetition  of  pain 
m  moving  from  one  stretcher  to  another  be  thus  avoided. 

It  IS  presumed  that  on  all  occasions  when  sick  and  wounded 
troops  are  moved  by  railway  the  departure  of  the  train  and  all 
necessary  instructions  will  be  telegraphed  to  the  place  of  their 
destination,  so  that  all  the  requisite  arrangements  for  the  reception, 
removal,  and  accommodation  of  the  patients  may  be  prepared  and 
ready  for  them  on  the  arrival  of  the  train  at  the  end  of  its 
journey. 


The  regulations  thus  sketched  out  in  many  instances  apply 
more  particularly  to  trains  consisting  of  the  composite,  partitioned, 
and  comparatively  small-sized  carriages  and  wagons  in  ordinary 
use_  in  most  parts  of  Europe.  Where  a  system  of  transport  is 
available,  such  as  was  in  force  in  the  later  periods  of  the  war  of 
the  Eebellion  in  the  United  States,  and  such  as  will  in  future  be 
employed  on  the  railroads  of  the  North  German  confederation,  the 
direction  and  management  of  a  convoy  of  wounded  by  railway 
becomes  a  far  more  simple  service  than  it  would  be  on  an  English 
railway.  ° 
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Note  1,  page  43.    Army  Hospital  Corps. 

It  is  mentioned  at  page  43  that  tlie  subordinate  purveying  and  medical  Appendix. 

duties  of  BritisLi  military  hospitals  are  performed  by  branches  of  the   

Ai-my  Hospital  Corps.  It  was  recommended  by  the  committee  appointed 
to  inquire  into  the  administration  of  the  transport  and  supply  depart- 
ments of  the  army  that  the  purveying  branch  should  be  separated  from 
the  medical  branch  of  the  Army  Hospital  Corps,  and  that  the  former 
should  be  transferred  to  the  corps  responsible  for  the  general  service  of 
army  supplies.  This  change  has  been  decided  upon,  and  the  necessary 
steps  to  carry  it  into  effect  are  now  (October  1868)  being  taken. 

Note  2,  p.  65. — On  the  Proportions  of  Casualties  of  different 

Classes  in  Battles. 

In  order  to  be  able  to  form  an  estimate  of  the  amount  of  transport 
which  will  probably  be  required  for  the  conveyance  of  the  wounded  of 
an  army  after  a  general  action  it  is  necessary  to  ascertain  what  the 
ratios  of  wounded  to  numbers  of  troops  engaged  have  hitherto  been, 
more  especially  in  recent  wars.  Secondly  :  in  order  to  estimate  for  the 
particular  descriptions  of  transport  likely  to  be  needed,  the  usual  pro- 
portions of  soldiers  wounded  severely,  and  therefore  requiring  to  be 
earned  lying  down,  and  of  soldiers  wounded  slightly,  and  therefore 
capable  of  being  carried  sitting,  should  be  determined. 

The  difficulties  in  the  way  of  obtaining  reliable  information  on  these 
topics  have  already  been  indicated  in  the  "  General  Eemarks  on  Esti- 
mates for  Sick  Transport  with  Armies  on  Active  Service,"  in  the 
third  chapter  of  this  treatise.^  The  stated  ratios  of  casualties  to  com- 
batants in  particular  battles  are  found  to  vary  greatly  according  as 
different  authorities  are  consulted  on  the  subject.  Differences  are  alike 
met  with  as  to  the  numbers  of  the  troops  engaged,  and  as  to  the  numbers 
and  nature  of  the  casualties.  It  is  easy  to  trace  in  some  instances,  on 
the  part  of  the  rulers  on  the  vanquished  side,  efforts  to  curtail  the  extent 
of  the  calamity  which  has  happened  to  their  country  ;  equally  easy 
to  observe  attempts  on  the  part  of  the  victors  to  exaggerate  the' injury 
which  they  have  inflicted  on  their  opponents.  But  we  not  only  find 
different  statements  as  to  losses  in  the  published  accounts  of  the 
countries  opposed  to  each  other  in  the  battles  the  histories  of  which 
happen  to  be  inquired  into,  but  even  in  the  records  of  the  same  country. 
Without  imputing  dishonest  or  interested  motives  as  the  sources  of  all 
these  discrepancies,  there  are  several  fertile  sources  of  contradiction  in 
the  mere  manner  in  which  the  alleged  facts  happen  to  have  been 


>  See  p.  65. 
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Appendix,    obtained  and  put  on  record.    It  may  be  useful  to  point  out  a  few  of 
  these  causes  of  conflicting  statements. 

In  some  instances  the  number  stated  to  have  been  killed  in  a  parti- 
cular action  represents  the  number  actually  killed  during  the  fight  and 
left  dead  on  the  field;  in  other  instances  those  who  have  died  within  a 
certain  time  subsequently  from  the  effects  of  wounds  received  in  the 
action  are  included  in  the  number  of  killed.  The  discrepancies  which 
arise  from  this  source  become  multiplied  according  to  the  number  of 
days  or  extent  of  time  which  may  have  elapsed  before  the  "  returns  of 
deaths  "  have  been  collected  and  added  up. 

Errors  as  to  the  numbers  wounded  in  battles  arise  in  a  similar  wav. 
The  difference  of  a  single  day  in  the  time  of  collecting  the  returns  of 
casualties  will  cause  an  important  difference  in  the  sum  of  the  number 
wounded  on  a  given  occasion.^ 

There  is  always  a  strong  and  pi'aiseworthy  desire  to  send  off  returns 
of  casualties  as  early  as  possible  after  an  engagement,  iii  order  to  satisfy 
the  anxiety  for  intelligence  among  the  countrymen,  as  well  as  the  rela- 
tions and  friends,  of  the  individuals  of  which  an  army  is  composed.  It 
is  almost  impossible,  under  the  circumstances  in  which  troops  are  usually 
placed  at  this  time,  to  avoid  numerous  errors  in  making  up  the  lists  out 
of  which  the  general  returns  of  casualties  are  framed.  In  the  columns 
of  "  killed  "  are  sometimes  placed  absentees  who  are  either  lying  wounded 
in  some  of  the  temporary  field  hospitals  or  who  have  strayed  from  their 
respective  corps  ;  in  the  columns  of  "  missing  "  or  "  disparus  "  are  placed 
some  who,  as  afterwards  proved,  should  have  been  accounted  for  in  the 
columns  of  killed  or  wounded.  Men  with  slight  injuries  appear  in  the 
first  returns  as  wounded,  but,  'joining  their  ranks  for  duty  without 
entering  a  hospital,  appear  the  next  day  in  the  lists  of  effective  soldiers  ; 
and  then,  in  order  to  balance  the  respective  figures  of  "  strength  "  and 
"  losses,"  they  cease  to  be  counted  among  the  number  of  wounded. 
These  ai'e  only  a  few  among  many  sources  which  lead  to  differences  in 
the  sums  total  of  casualties  in  particular  engagements  as  exhibited  in  the 
numerical  returns  collected  shortly  after  the  actions  have  transpii-ed  and 
those  sent  in  at  subsequent  periods.  Sometimes  the  early  oflScial  returns, 
sometimes  the  rectified  accounts,  are  quoted  by  writers,  and  hence  some 
of  the  discrepancies  which  are  met  with  in  historical  records  on  the 
subject. 

The  term  "  losses,"  too,  is  employed  with  such  various  significations 
that  it  is  frequently  difficult  to  determine  with  precision  what  its  mean- 
ing is  intended  to  be  in  the  accounts  given  of  early  battles  by  writers. 
Sometimes  the  expression  is  used  to  indicate  the  number  of  casualties 
of  all  kinds,  including  prisoners  and  missing,  that  is,  the  loss  in  the 
effective  strength  from  all  causes ;  sometimes  it  includes  only  the  killed 
and  wounded  ;  sometimes  the  '•'  losses "  refer  to  no  others  but  the 
deaths,  the  wounded  being  spoken  of  separately. 

It  is  generally  understood  with  regard  to  the  numerical  losses  attri- 
buted to  many  continental  battles  of  the  last  century  and  early  part  of 
the  present  century,  that  the  large  numbers  of  soldiers  who  died  from 
disease  induced  by  various  causes  during  the  movements  of  the  annies, 
as  well  before  as  after  the  battles  referred  to,  were  accounted  for  by 


1  M  Boudin  nientions  that  the  official  report  respecting  the  assault  of  Constantine 
in  Algeria,  on  the  13th  October  1837,  gave  a  total  of  506  wounded,  of  whom  38 
were  officers,  among  a  force  of  12,453  combatants ;  but  on  the  followmg  day,  the  Utli, 
the  number  of  wounded  at  the  hospital  was  only  309,  of  whom  27  were  officers.— 
St,steme  des  Ambulances  des  Armies  Frangaise  et  Anglatse,  p.  7.    Paris,  1855. 
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being  included  in  the  losses  of  the  battles  themselves.^  The  njitional  and  Appendix. 

military  feelings  were  less  hurt  by  a  large  number  of  casualties  being 

shown  to  have  occurred  in  battle  than  if  they  had  been  accounted  for 

as  the  result  of  sickness  brought  on  by  fatigue  and  exposure ;  and, 

moreover,  military  and  medical  statistics  were  neither  so  strictly  kept 

then,  nor  were  such  as  were  put  forth  so  capable  of  being  analyzed,  as 

they  have  been  of  recent  years. 

But  whatever  may  be  the  difficulties  in  determining  the  number 
wounded  in  pai-ticular  battles,  the  difficulty  of  ascertaining  the  ratio  of 
casualties  to  numbers  actually  engaged  in  action  is  far  greater.  Yet 
this  is  the  important  point  to  be  informed  upon  when  trying  to  esti- 
mate the  average  amount  of  transport  required  for  the  wounded  of  a 
stated  force.  The  number  of  wounded  that  may  result  from  an  action 
in  which  only  half  or  one-fourth  of  the  army  has  been  engaged  as 
combatants,  should  be  set  down  as  the  proportion  of  wounded  to  the 
strengthj  whatever  it  may  be,  of  that  half  or  fourth  section  of  the  army, 
not  to  that  of  the  whole  army,  of  which  part,  though  exerting  perhaps 
an  important  military  influence  as  a  force  in  reserve,  cannot  fairly  be 
reckoned  in  a  computation  of  the  ratio  of  wounds  to  combatants,  as  if 
they  had  been  active  participators  in  the  fighting.  Two  divisions  of 
the  British  army  were  not  engaged  in  the  action  on  the  Alma  ;  in  esti- 
mating the  proportion  of  casualties  to  fighting  men  the  strength  of 
these  two  divisions  should  clearly  be  separated  from  that  of  the  forces 
which  were  engaged  in  the  battle.  It  is  stated  that  80,000  men  who 
formed  part  of  the  Prussian  army  in  1866  at  the  battle  of  Koniggratz 
never  fired  a  shot  ;  these,  therefore,  ought  to  be  excluded  from  the 
number  of  combatants  when  estimating  the  proportion  of  hits  to  troops 
engaged. 

It  is  generally  stated  that  the  proportion  of  casualties  to  combatants 
has  gradually  diminished  since  the  introduction  of  the  improved 
weapons  of  recent  years.  In  the  journal  of  the  United  Service  Insti- 
tution for  1862  is  an  article  in  which  the  writer  questions  the  general 
superiority  of  the  rifle  over  the  smooth-bore  musket  as  a  weapon  of 
desti'uction  in  armies,  and  in  a  portion  of  this  paper  the  following  are 
given  as  the  ratios  of  casualties  in  particular  battles  : — "During  the 


^  So  persistent  is  the  impression  with  regard  to  this  former  practice,  that  even 
■vnth  regard  to  so  recent  an  action  as  the  battle  of  the  Ahna,  it  "was  stated  in  a  work 
of  no  mean  repute  (Medals  of  the  British  Army,  &c.,  by  T.  Carter,  &c.,  &c.,  Lond., 
1861,  p.  20),  "  The  French  casualties  were  reported  as  about  1,400  hors  de 
"  combat ;  these  are  believed  to  include  all  those  who  died  in  the  Dobrudscha," 
that  is,  men  who  died  two  months  before  the  battle,  and  when  the  French  army 
was  in  Bulgaria.  Statistics,  however,  are  too  carefully  scrutinized  nowadays  for 
such  a  falsification  as  this  to  be  practised  without  speedy  detection.  We  now 
know  that  the  total  French  loss  at  the  Alma  closely  approached  the  number  at  first 
stated.  Dr.  Chenu's  returns,  founded  on  the  names  of  the  officers  and  soldiers  con- 
cerned, show  that  the  French  casualties  at  the  Alma  were  141  killed,  1,197  wounded, 
and  three  unaccounted  for  ;  total  1,341.  The  losses  of  the  French  in  the  Dobrudscha 
are  separately  given  by  Dr.  Chenu,  and  he  shows  that  they  were  far  greater  than  is 
supposed  in  the  quotation  above  given,  or  than  they  were  generally  believed  to  be  at 
the  time  they  occurred.  The  number  of  officers  and  men  attacked  by  cholera  in  that 
fatal  expedition  was  3,138,  and  of  them  2,277  died.  Altogether  in  July  1854,  in 
which  month  the  Dobrudscha  expedition  started  on  its  fatal  en-and,  there  Avere  8,239 
cases  of  cholera  in  the  French  army  in  the  East,  and  5,030  men,  or  one-eleventh  of 
its  total  strength  at  the  time,  succumbed  to  the  scourge  in  that  month.  The  plain 
unvarnished  narrative  by  Dr.  Chenu  of  the  sudden  visitation  and  effects  of  the  cholera 
by  which  the  advance  of  the  troops  under  Generals  Espinasse  and  Jusuf  in  the  Do- 
brudscha was  arrested  is  one  of  the  most  moving  episodes  in  his  great  work  on  the 
medical  and  surgical  history  of  the  French  army  of  the  East. 
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"  late  Italian  aviiv  both  sides  had  rifles,  the  French  had  also  rifled 
"  cannon.  How  was  it  that  the  moi-tality,  the  carnage,  instead  of  bein'r 
"  greater,  was  actually  much  less  than  in  any  pre\ious  wars  with 
"  the  smooth-bore  of  old  ? 

"  At  Austerlitz  tlie  loss  of  the  French  was  14  per  cent,  of  their  ai-my 
"  that  of  tlie  Russians  30,  that  of  the  Austrians  44.  ' 

"At  Wagram  the  French  lost  13  per  cent.,  the  Austrians  14, 

"  At  the  Moskowa  the  French  loss  was  37  per  cent.,  the  Russian  44. 

"At  Bautzen  the  French  lost  13  per  cent.,  the  Russianb  and 
"  Prussians  14. 

"  At  Waterloo  there  fell  of  the  French  36  per  cent.,  of  the  Allies  31. 

"And  now  at  Magenta,  on  the  4th  of  June  1859,  we  find  that  the 
"  French  lost  7  per  cent.,  and  the  Austrians  8  per  cent. 

"And  at  Solferino  the  Franco-Sardinian  army  lost  10  per  cent.,  the 
"  Austrian  8  per  cent."  ^ 

The  same  ratios  were  mentioned  in  the  House  of  Lords  in  July  1868, 
in  the  course  of  a  discussion  upon  the  use  of  explosive  bullets  in  war, 
by  the  Earl  of  Malmesbury,  who  said  that  he  had  received  them  from 
a  French  officer  whom  he  understood  to  be  connected  with  the  French 
War  Office.  Lord  Malmesbury  also  pointed  out  as  a  natural  inference 
from  the  figures  that,  "  it  must  not  be  taken  for  granted  that  these 
"  new  military  inventions  and  improvements  in  military  projectiles 
"  necessarily  occasion  a  greater  destruction  of  life  than  formerly 
"  occurred."  Corresponding  statements  have  been  put  forth  in  another 
form.  It  has  been  said  that  the  losses  of  the  victory  in  the  following 
great  battles  have  been  : — At  Waterloo,  one-fourth  ;  at  Borodino,  a 
third  ;  at  Talavera,  an  eighth ;  at  Marengo,  a  fourth  ;  at  Inkerman, 
before  rifled  guns  and  breech-loaders  were  in  use,  a  third  ;  while  at 
Magenta  and  Solferino  the  losses  wei-e  only  one-eleventh,  and  at 
Koniggratz,  one-twenty-third.^ 

There  can  be  little  doubt  that  these  statisti(;s  and  the  deductions 
drawn  from  them  are,  to  say  the  least,  very  incomplete,  and  in  some 
respects  from  this  cause,  calculated  to  mislead.  They  show  the  pro- 
portions of  casualties  (the  term  "  losses  "  in  the  foregoing  quotations 
evidently  comprehends  killed,  wounded,  and  missing)  not  to  troops 
actually  engaged,  but  to  the  strength  of  the  whole  army  of  which  the 
troops  engaged  formed  part.  The  per-ceutages  given  are  often  materially 
influenced  by  the  loss  of  men  unwounded  but  taken  prisoners,  these 
being  included  in  the  column  of  missing.  The  number  of  troops 
brought  on  the  field  in  some  battles  is  comparatively  limited,  so  that 
they  are  all  actually  engaged  in  the  conflict,  perhaps,  too,  for  many 
consecutive  hours.  The  24,000  British  troops  at  Watei'loo  were  all 
exposed  to  fire,  and  a  large  proportion  of  them  were  in  repeated  close 
conflict  with  the  enemy.  Hence  the  large  ratio  of  casualties  in  that 
battle.  At  the  present  day  the  facilities  of  rapidly  concentrating  troops 
and  their  materiel  are  immensely  increased.  Such  armies  as  were 
opposed  to  each  other  at  Solferino  and  Koniggratz  present  numbers  so 
enormous — in  the  former  instance  298,358,  in  the  latter  427,100  men 
under  arms  being  said  to  have  been  brought  togethei- — that  it  becomes 
impossible  for  all  the  troops  to  be  engaged  in  the  battle.    The  firing, 


1  Military  Gymnastics  of  the  French.  By  A.  Steinmetz,  Esq.,  Lieut.,  Queen's 
Own  Light  Infantry  Mil.,  &c..  Journal  of  the  United  Service  Institution,  Vol.  V., 

^  ^Memorandum  on  the  Prussian  Army  iu  relation  to  the  campaign  of  1866,  by 
Colonel  Reilly,  R.ILA. 
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of  the  infantry  especially,  being  vestricted  to  almost  directly  opposite 
fronts,  large  bodies  of  troops  acting  as  supports  or  as  reserves  m  sucJi 
vast  armies  are  almost  necessai'ily  excluded  from  active  interference  as 
combatants,  as  "troops  actually  engaged."     But  in  estimating  tlie 
comparative  losses,  as  above  quoted,  the  strength  of  the  whole  army 
includino-  the  reserves  has  been  taken  as  one  ligure,  and  the  casualties 
which  have  really  occurred  in  particular  portions  of  that  strength,  m 
the  bodies  of  troops  brought  to  close  quarters  in  the  combat,  have  been 
distributed  amongst  the  Avhole.    No  deductions  as  to  the  qualities  of 
the  weapons  employed  on  the  different  occasions  referred  to  can  be 
di-awn  from  such  calculations.    As  well  might  it  be  argued  that  clubs, 
swords,  and  lances  were  more  destructive  than  fire-arms,  becatise,  as  is 
well  known  to  have  been  the  case,  the  usual  proportion  of  injuries  to 
the  number  of  combatants  was  greater  before  the  application  of  gun- 
powder to  weapons  of  offence  than  it  has  been  since ;  the  real  explana- 
tion being  that  in  the  battles  of  early  times,  when  hotly  contested,  each 
individud  came  to  be  engaged  in  a  hand-to-hand  encotmter  in  which 
one  or  other  was  sure  to  receive  some  injury  or  other.    It  is  evident 
that,  besides  the  nature   of  the  weapons  used,  the  particular  circum- 
stances of  battles,  whether  engagements  in  the  open  field,  assaults,  &c., 
the  tenacity  of  the  respective  opponents,  the  numbers  actually  brought 
into  collision,  the  duration  of  the  fighting,  the  nature  of  the  casualties 
comprehended  under  the  general  term  "  losses,"  must  all  separately  be 
considered  before  one  battle  can  be  properly  compared  with  another 
as  regards  the  destructive  power  of  the  weapons  employed  by  the 
combatants.    So  far  as  the  ratios  above  quoted  go,  they  serve  to  show 
that  when  all  troops,  not  only  those  actually  brought  into  action,  but 
also  those  acting  as  supports  and  reserves,  or  otherwise  on  the  strength 
of  an  anny,  are  included,  modern  tactics  cause  the  chance  of  a  casualty 
of  any  kind  happening  to  each  of  the  units  composing  that  army  to 
be  considerably  less  than  it  was  formerly ;  but,  notwithstanding  this 
general  deduction,  numberless  fiicts,  which  it  would  be  out  of  place  to 
bring  forward  here,  concur  to  prove,  as  regards  particular  bodies  of 
troops  opposed  to  each  other  in  actual  fighting,  that  the  numbers  of 
wounds  inflicted  within  corresponding  periods  of  time  are  far  greater 
than  they  ever  were  before  the  introduction  of  rifles  and  breech 
loaders. 

A  few  years  since  I  had  the  following  table  put  together  with  a  view 
to  ascertain  the  per-centages  of  the  various  descriptions  of  casualties 
in  certain  great  battles  as  recorded  by  continental  historians.  The 
figures  were  extracted  by  Mr.  Otto  Striedinger,  then  secretary  to  the 
Army  Medical  School,  chiefly  from  German  historians,  but  also,  in 
some  instances,  from  French  sources.^  Where  blanks  occur  the  neces- 
sary information  could  not  be  obtained  from  the  authorities  examined. 
According  to  the  showing  of  this  table  the  per-centage  of  wounded  to 
troops  engaged  varied  in  the  eleven  battles  mentioned  from  5  to  44  per 
cent,  fractions  omitted.  For  reasons  already  given,  the  accuracy  of  the 
ugures  IS  open  to  many  sources  of  doubt.  One  thing  is  evident  from 
the  table,  that  very  great  differences  in  the  ratios  of  killed  and  wounded 
occur  in  different  battles  irrespective  of  the  qualities  of  fire-arms,  only 
smooth-bore  weapons  having  been  employed  in  the  several  battles  quoted. 
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1  The  following  are  the  historians  from  whose  writings  the  figures  contained  in  the 
several  columns  of  the  table  were  obtained  :—SchIoezer,  Meyer,  Rotteck,  Becker, 
Luder,  Soltyk,  Roeder,  Pelet,  Gourgand,  Segur,  Buturlin,  Larrey,  and  others. 
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No.  1.— Table  showing  the  Puoportion  of  Killed,  Wounded,  and 

Missing  in  various  Battles. 


Battles. 


Total 
No. 
said  to 
have 
been  ac- 
tually 

en- 
gaged. 


Blenheim, 
13th  Aug.  1704 

.  Ramilies, 
28rd  May  1706 

Belgrade, 
17th  Aug.  1717 


Kunnersdorf, 
12th  Aug 


idorf,  f 
M759  I 


Marengo, 
14th  June  1800 


Austerlitz 
2nd  Dec 


itz,  ( 
1805  I 


"Wagram, 
6th  July  1809 

Badajos 
17th  March  to 
6th  April  1812 

Moskowa  or 
Borodino, 
12th  Sept.  1812 

Bautzen, 
20th  May  1813 

Leipzic, 
16th  to  19th  Oct, 
1813 


} 


British  &  Allies 
Gallo-Bavar. 

British  &  Allies 
Gallo-Bavar. 

Austrians 
Turks 

Prussians 

Russ.  &  Austr. 

French 
Austrians 

French 

Austr.  &  Russ. 

Austrians 
French 

British  &  Allies 


Russians 
French 

Pruss.  &  Russ. 
French 

Allies 
French 


56,000 
60,000 

60,000 
62,000 

40,000 
140,000 

40,000 

60,000 


70,000 

84,000 

90,000 
140,000 

16,000 


125,000 
120,000 

110,000 
150,000 

300,0003 
171,000 


Nilmerical  Losses. 


■6 

o 
I 


.a 


o 


Per-centagoto|]|  a 
Number  en- 
gaged  of  .W-g 


5,000 
12,000 

1,066 
2,000 


8,000 
14,000 


2,867 
5,000 
 I 


8,000 
28,000 


8,000  1 15,000 


24,000 


6,000 
8,000 


12,000 


0 

14,000 
0 

6,000 


3,000 


1,000 
4,000 


26,000 


24,000 
25,000 


3,000 


15,000 
9,000 


7,000 


35,000 
13,000 


27,500  16,000 
8,800  18,000 
^  ^  ' 

47,000 
15,000  1 80,000 


1,000 
7,000 


1,000 
1,000 

0 
0 

0 

15,000 


13.000 
40,000 

3,933 
13,000 

8,000 
28,000 

26,000 

24,000 

7,000 
1,200 

12,000 

26,000 

25,000 
32,000 

10,000 


51,000 
23,000 

23,500 
26,800 

47,000 
60,000 


19 


12 


44 


1  A  very  great  number  of  troops  who  were  drowned  in  the  lakes  in  rear  of  the 
position  of  the  Allies  are  included  among  the  killed  and  wounded  at  the  battle. 

2  These  niunbers  include  the  losses  on  the  19th,  20th,  and  21st  of  May  1813. 

3  Some  accounts  give  the  strength  of  the  Allies  at  Leipzic  as  240,000,  and  place  the 
casualties,  especially  among  the  French,  at  a  much  higher  figure. 

4  Fractions  have  been  omitted  throughout  the  per-centages  inserted  in  this  table. 


^  The  strength  of  the  Austrian  army  at  Koniggratz  is  given  at  206,100.  From 
this  number  the  deduction  shown  in  the  table  for  men  not  engaged  has  been  made 
arbitrarily.  At  the  same  time  the  per-centages  have  been  given  on  the  suppo- 
sition of  200,000  Austrians  having  been  engaged  in  the  battle.  The  Austrian 
"  missing "  at  Koniggratz  is  usually  stated  at  25,419,  but  as  19,800  Austrians  are 
known  to  have  been  taken  prisoners  by  the  Prussians,  tliis  latter  number  is  deducted 
in  the  table. 

It  may  be  observed  with  regard  to  the  battles  in  which  the  Austrians  were  engaged 
that  the  figures  show  a  much  larger  per-centage  of  missing  for  the  Austrians  than  for 
their  opponents,  and  the  numbers  of  killed  are  also  higher  in  proportion  to  the  wounded 
among  them  than  they  are  in  the  returns  relating  to  their  antagonists.  It  would 
seem  that  among  the  missing  they  must  have  lost  many  men  as  prisoners  or  by 
desertion,  and  that  they  reckoned  the  number  of  killed  on  a  dififerent  system  from 
the  French  and  Sardinians  or  Prussians,  possil)ly  by  reckoning  all  who  died  of  wounds 
within  a  certain  period  of  an  action,  as  if  they  had  been  killed  in  it.  As  bearing  on 
this  point,  it  may  be  mentioned  that  the  British  loss  in  the  Crimea  from  wounds 
was  "  killed  in  action,"  2,598  ;  "  died  of  wounds  subsequently,"  1,761 ;  or  nearly  three 
to  two. 
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The  next  table  exhibits  the  proportions  of  casualties  in  some  of  the 
great  battles  of  the  Peninsula,  and  of  more  recent  periods.  The  calcu- 
lations have  been  made  by  Inspector-General  Dr.  Lawson.  The 
sources  from  which  the  figures  in  the  respective  columns  have  been 
obtained  are  mentioned  in  the  foot  notes. 
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No  2. — Statemknx  of  Klllbd,  Wounded,  and  Missing  in  Various 

Battles. 


Battle. 


Badajos  (as- 
sault). 
Salamanca  - 
Salamanca  - 

Vittoria 

Toulouse  - 

"Waterloo  - 
Waterloo  - 

Waterloo  - 
Ahna 

Montebello  - 


Magenta 
Magenta 
Solferino  ■ 

Solferino  ■ 
Koniggriitz 
Koniggratz 
Konlggiatz 


Nation. 

Description 
of  Force. 

Numbers  en- 
gaged. 

Numerical 
Losses. 

Per-centage  of 

Ratio 

of 
Killed 

to' 
Wound- 

ed,  . 

Killed. 

Wounded. 

Missing. 

Killed. 

a) 

3 

O 

Missing. 

Total  Loss. 

British 

Rank  and  file 

110,200 

560 

1,983 

21 

5-50 

19-44 

-20 

25-14 

Ito 

3-5 

25,381 

336 

2,400 

74 

1-32 

9-46 

•29 

11-07 

Ito 

7-1 

Portuguese  - 

Do. 

17,518 

287 

1,436 

18 

1-64 

8-20 

0-10 

9-94 

Ito 

5-0 

British  and 

Do. 

60,486 

4,626 

7-65 

Portuguese. 

2,659 

8-59 

British  and 

Do. 

30,963 

Poi'tuguese. 

17-76 

British 

Do. 

=23,991 

1245 

4,261 

558 

5.19 

2-33 

25-28 

Ito 

German  Le- 

Do. 

5,82-1 

306 

866 

209 

5-25 

14-87 

3-59 

23-71 

Ito 

3* 

gion. 
Hanoverians 

Officers,  N.C. 

11,220 

328 

1,321 

358 

2-92 

11-77 

3-19 

17-88 

Ito 

4^ 

officers,  and 

men. 

British 

N.C.  officers, 

321,480 

337 

1,540 

19 

1-57 

7-17 

•09 

8-83 

Ito 

4-6 

rank  and  file. 

French  and 

Officers,  N.C. 

*8,227 

105 

549 

69 

1-28 

6-67 

•84 

8-79 

Ito 

6-2 

Sardinian. 

officers,  and 

men. 

French  (only) 

Do. 

48,090 

657 

3,223 

655 

i-37 

6-70 

1-36 

9-43 

Ito 

4^9 

Austrians  - 

Do. 

61,640 

1365 

4,348 

4,500 

2-21 

7-05 

7-30 

16-56 

Ito 

3-2 

French  and 

Do. 

135,234 

2313 

12102 

2,776 

1-71 

8-95 

2-05 

12-71 

Lto 

.5-2 

Sardinian. 

Austrians  - 

Do. 

163,124 

2386 

10634 

9,290 

1-46 

6-52 

5-70 

13-68 

Ito 

4-5 

Prussians 

Do. 

=141,000 

1929 

6,948 

276 

1-37 

4-93 

•20 

6-50 

Ito 

3-6 

Austrians 

Do. 

^150,000 

4861 

13920 

5,619 

3-24 

9-28 

3-75 

18-27 

Ito 

2-9 

Austrians 

AssumingNo. 

200,000 

4861 

13920 

5,619 

2-43 

6-96 

2-81 

12-20 

Ito 

2-9 

engaged  to  be. 

1  The  numbers  for  the  Peninsular  battles  and  Toulouse  are  taken  from  Napier's 
Peninsular  War.  The  strength  given  is  of  effective  sabres  and  bayonets,  or  of  rank 
and  file,  exclusive  of  officers,  Serjeants,  drummers,  and  ti-umpeters. 

2  The  numbers  for  Waterloo  from  Siborne.  The  strength  for  the  British  and 
German  legion  taken  as  rank  and  file.  If  the  Serjeants,  drummers,  and  trumpeters 
be  included,  the  per-centage  for  the  British  force  -will  be,  killed,  5 -56 ;  wounded, 
18-. 59  ;  missing,  2-43  ;  total,  26^  58. 

'  Strength  of  whole  British  army,  inclusive  of  Serjeants,  drummers,  and  trumpeters, 
rank  and  file  ;  more  than  half  the  number  killed,  and  nearly  half  the  number  woimded, 
occurred  in  the  four  regiments  of  the  light  division  which  assaulted  the  Russian 
hill  battery. 

The  Italian  and  German  battles  which  follow  include  in  the  figures  given 
officers,  non-commissioned  officers,  rank  and  file,  as  is  customary  in  continental 
armies. 

The  figures  under  the  Italian  battles  of  1859  are  taken  from  French  official  state- 
ments.   The  strength  of  the  French  army  on  the  4th  of  June  (Magenta)  was  127,453 
of  the  allied  French  and  Sardinian  armies  on  the  24th  of  June  (Solferino)  was  187,956 
combatants  ;  the  figures  in  the  table  show  only  the  strength  of  the  troops  said  to 
nave  been  actually  engaged. 

^  The  strength  of  the  Prussian  army  at  Koniggratz  is  understood  to  have  beea 
221,000,  but  in  the  table  80,000  troops  are  deducted,  who  are  said  not  to  have  been 
engaged  in  the  battle. 

*  See  note  on  preceding  page. 
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Assistant-Surgeon-General  C.  H.  Crane,  of  the  United  States'  army 
has  at  my  request  kindly  supplied  me  with  the  numbei-s  of  troops  stated 
to  have  been  engaged,  and  with  the  numljers  of  casualties,  in  some  of 
the  prineipal  battles  of  tlie  late  civil  war  in  America.  Althour/h  tlie 
figures  have  been  given  with  the  sanction  of  the  Surgeon-Genertl,  the 
numerical  losses  among  the  Union  troups  are  not  to  be  received  as 
officially  exact,  as  they  have  not  yet  been  sufficiently  revised.  When 
the  medical  and  surgical  history  of  the  war,  which  is  in  progress,  shall 
be  finished,  the  numbers  and  descriptions  of  casualties  in  each  battle 
Avill  then  be  shown  as  accurately  as  they  can  be  after  complete  investi- 
gation. The  sources  from  which  the  alleged  losses  on  the  Confederate 
side  have  been  derived  are  shown  in  the  foot  notes  to  each  battle. 

Eatios  of  Casualties  in  some  of  the  principal  Battles  of  the  late 
Wae  of  the  Eebellion  in  the  United  States 


Foi-ces  opposed 
(Unionists  and 
Confederates). 

Army 
(all 
uded). 

Numerical  Loss  in 

Per-centage  of 

illed 
led. 

Battle. 

Strength  of 
engaged 
Ranks  incl 

■a 
W 

■a 

a 

3 

o 

to 

CO 

m 
w 
0 

0 

EH 

13 
0 

Q 

0 

i 

.5 

m 

V3 

0 
>A 

■3 
Ha 
0 
E-i 

■-S  0 

§r 

Shiloh,  6  &  7f 
April  1862  -  X 

Murfrees-  \ 
boro'  -  -1 

Antietam    - 1^ 

Chiclcar  C 

U. 
C. 

u. 

63,000 
40,0002 
43,400'' 

1,735 

1,7283 

1,533* 

v. 

7,882 
8.0123 
8,778* 

3,950 
9593 

13,5731 

10,699 
10,311 

2-  75 
4-32 

3-  53 

12-51 
20-03 
20-22 

6-27 
2-89 

21-83 
20-74 
23-75 

1  to  4-5 
1  to  4-6 
1  to  5-7 

c. 
u. 
c. 
u. 

35.000= 
87,164<^ 
97,445' 
50,0008 

9, 

2,010 
3,500 
1,644 

000 
9,416 
16,339 
9,262 

4,945 

9,000 
11,426 
19,8.39 
15,851 

25-71 

2-  30  110-80 

3-  60  16-76 
3-28  1 18-52 

V 

9-89 

25-71 
13-11 
20-30 
31-70 

1  to  4-6 
1  to  4-6 
1  to  5-6 

mauga     - 1 

Gettysburg  --j^ 

AVildeiness, 
5  to  8  May 

186'];. 

c. 
u. 

53,0003 
117,350'! 

2,834 

18,0001" 
13,709 

- 

18,000 
16,543 

2-41 

33-96 
11-68 

- 

I 

33-96 
14-09 

1  to  4-8 

c. 
u. 

68,3521^! 
lOO.OOOis 

3,288 

27,217 
19,278 

27,217 
22,566 

3-29 

39-81 
19-29 

39-81 
22-58 

1  to  5-9 

1  Probably  an  under  estimate. 

2  Probable  approximation  ;  exact  number  not  known. 
From  General  Beauregard's  returns. 
Strength  and  losses  furnished  by  General  Eosencrans. 
From  official  report  of  General  Bragg. 

Sti-ength  of  all  arms  present  for  duty  and  casualties  reported  by  General  McClellan. 
Medical  Director  Letterman's  returns  show  8,350  wounded,  but  he  says,  "  many  cases 
"  of  slight  wounds  are  not  recorded." 

7  Strength  and  losses  of  Confederates  under  General  Lee  estimated  by  General 
McClellan.  The  Quartermaster-General  reported  having  buried  2,700  Confederates 
left  dead  on  the  field  of  battle.  The  estimates  of  General  Lee's  fighting  strength  is 
probably  exaggerated,  but  the  losses  not  over-estimated. 

8  General  Rosencrans  states  he  had  "  less  than  50,000  men  in  line  of  battle." 
The  Adjutant-General  of  the  army  reported  General  Eosencrans'  aggregate  at  this 
battle  as  5,570  officers,  and  88,706  men ;  total  94,276.  But  this  is  believed  to  include 
all  the  troops  in  the  immense  "department  of  the  Cumberland."  A  very  large 
number  of  the  wounded  of  General  Eosencrans'  army  were  left  on  the  field ;  these 
doubtless  form  part  of  the  4,945  reported  as  "missing," 

"  Number  of  General  Bragg's  force  after  being  reinforced  by  General  Longstreet's 
corps. 

Of  this  number  2,000  were  prisoners. 

"  Number  taken  from  the  morning  report  of  General  Meade's  aggregate  force  of 
July  1st,  1863.  In  this  number  large  bodies  of  troops  guarding  trains,  protecting 
lines  of  communication,  &c.  are  included. 

12  This  number  is  assumed,  as  General  Lee  is  known  to  have  had  that  number 
present  for  duty  in  June  1863.  At  the  end  of  July  he  had  but  41,135.  The  stated 
loss,  27,217,  includes  13,621  men  reported  on  the  muster  roll  of  the  Provost  Marshal 
of  the  army  of  the  Potomac  as  prisoners.  The  remaining  13,596  are  believed  to 
have  been  killed  or  wounded. 

Approximate  numerical  force. 
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The  figui'es  of  losses  obtained  from  the  Surgeon -General's  office  are  Appendix. 

correct  so  far  as  is  known  up  to  the  present  date,  and  the  preceding   

table  has  been  formed  from  them.  The  same  diiSculty  is  met  with  in 
distinguishing  between  "  strength  of  army  under  command "  and 
"  strength  of  troops  actually  engaged  "  in  most  of  the  battles  under 
notice  as  in  battles  previously  mentioned.  The  proportions  of  casualties 
are  much  higher  than  those  of  the  recent  Italian  or  German  battles.  They 
more  nearly  agree  in  numbers  with  the  supposed  losses  in  the  great 
continental  battles  of  the  eai-ly  part  of  the  present  century  ;  but,  as  the 
ratio  of  killed  to  wounded  is  less  in  the  American  than  it  generally 
was  in  the  latter,  the  prima  facie  inference  is  that  the  wounds  inflicted 
on  the  American  battle  fields  were  pi'oportionally  less  severe. 

Classes  of  Wounds  injlicted  in  War, 

The  tables  which  follow  have  been  formed  with  a  view  to  determine 
approximately  the  proportion  of  wounded  in  battles  requiring  to  be 
transported  in  a  recumbent  position.  The  published  classified  lists  of 
wounds  inflicted  in  some  recent  wars  have  been  separated  into  two  sets  ; 
one  consisting  of  such  wounds  as  may  be  supposed  not  to  prevent  the 
subjects  of  them  from  being  removed  in  a  sitting  posture,  the  other  set 
consisting  of  wounds  which  will  probably  necessitate  a  recumbent 
position  for  the  patients  during  their  transport  from  the  field  of  action  to 
hospitals  in  rear.  No  classified  lists  of  the  wounds  received  in  the  Italian 
battles  of  1859,  or  in  the  more  recent  battles  in  Germany,  are  yet  available 
for  instituting  such  a  comparison .:  and  the  classification  of  wounds 
recorded  in  the  surgical  histories  of  the  wars  in  the  Crimea,  New 
Zealand,  and  the  United  States,  have  therefore  been  had  recourse  to 
for  the  investigation.  The  distribution  of  the  wounds  as  shown  in  the 
tables  has  been  arranged  by  Inspector-General  Dr.  Lawson.  It  is 
interesting  to  obsei-ve  how  nearly  the  same  ratio  is  arrived  at  in  the 
four  columns.  In  a  general  way  they  all  show  that  about  one  in  every 
three  wounds  admitted  for  hospital  treatment  is  of  such  a  nature  as  to 
require  the  subject  of  it  to  be  transported  in  a  i-ecumbent  position. 
M.  Scrive,  the  chief  of  the  medical  department  of  the  French  army  in 
the  Crimea,  in  his  observations  on  the  medical  history  of  the  war,  made 
a  division  of  the  wounds  inflicted  according  to  their  degrees  of  gravity, 
and  he  showed  that  "very  severe  wounds,  calling,  or  not,  for  the 
removal  of  a  limb  "  gave  a  ratio  of  1  in  3*  1,  which  indicates  a  very 
similar  result  to  that  arrived  at  in  the  following  tables.  M.  Scrive 
divided  the  wounds  into  four  degi'ees  of  gravity,  their  total  number 
being  43,044.  Of  these  7,507,  or  1  in  5*7,  were  fatal  on  the  field; 
13,284,  or  1  in  3 '3,  were  slight ;  8,317,  or  1  in  5*  1,  were  of  medium 
severity  ;  and  13,936,  or  1  in  3'  1,  were  very  severe.  ^ 


1  Relation  Medico-Chirurgicale  de  ]a  Campagne  D'Orient,  par  le  Dr.  Scrive,  &c. 
&c.  p.  470.    Paris,  1857. 
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Appendix.    Classified  Tables  (A.),  (B,),  and  (C.)  of  wounds  inflicted  in  certain 

  wars  arranged  to  show  the  ratios  of  wounded  men  capable  of  being 

removed  sitting  to  those  requiring  transport  in  a  recumbent  position. 


(A.) — Slighter  Wounds,  the  subjects  of  wliicli  might  be  transported 

sitting. 


,  Description  of  Wounds. 

Crimea, 
N.C.OlIi- 
cers  and 
Men.i 

Crimea, 
Commis- 
sioned 
Officers." 

New 
Zealand.' 

United 
States.* 

Wounds  of  liead  without  depression  or  penetration 
of  boue. 

Plesh  wounds  of  face,  and  wounds  witti  slighter 

forms  of  injuries  to  bones  of  face. 
Flesh  wounds  of  neck     .        .        .        .  - 
Wounds  of  chest  (non-penetrating) 
Wounds  of  abdomen  (non-penetrating) 
Flesh  wounds  of  back     .        .        -        .  . 
Wounds  of  upper  extremities  -        -        -  - 
Wounds  of  lower  extremities  (flesh  wounds)  - 

Total  .... 

091 

882 

128 
255 
101 
299 
2,083 
792 

40 

33 

19 
25 
14 
24 
106 
64 

23 

13 

8 
9 
3 

17 
145 

66 

—  1  ■ 

3,942 

2,588 

1,329 
4,759 
2,181 
5,195 
25,620 
12,576 

4,731 

325 

279 

58,190 

(B.) — Severer  Wounds,  the  subjects  of  which  mostly  require  to  be 
-                        transported  lying  down. 

Description  of  Wounds. 

Crimea, 
N.C.  Offi- 
cers and 

Men.i 

Crimea, 
Commis- 
sioned 
Officers." 

New 
Zealand.' 

United 
States.* 

Wounds  of  head,  with  depression  or  penetration  of 
bone. 

Wounds  of  face,  implicating  bones 
Wounds  of  chest,  penetrating,  or  injuring  bones 
Wounds  of  abdomen,  penetrating  ... 
Wounds  of  perinseum,  &c.  .... 
Wounds  of  back,  with  injury  to  spine  ... 
Wounds  of  lower  extremities,  with  or  without  frac- 
tured bones. 
Wounds  of  nerves,  vessels,  and  joints  - 

Total  .... 

160 

151 
165 
134 
55 
27 
1,406 

154 

7 

7 
29 
19 

4 

5 

134 
12 

9 

6 

22 
10 
5 
5 

73 
6 

1,108 

1,579 
2,483 
962 
468 
187 
17,438 

2,252 

217 

136 

24,225 

(C.) — Table  showing  the  Eatios  of  (A.)  Slighter  Wounds,  the  subjects 
of  which  might  be  ti-ansported  sitting,  to  (B.)  Severer  Wounds,  the 
subjects  of  which  mostly  require  to  be  transported  lying  down. 

Description  of  Wounds. 

Crimea, 
N.C.  Offi- 
cers and 
Men. 

Crimea, 
Commis- 
sioned 
Officers. 

New 
Zealand. 

United 
States. 

(A.)  Wounded  patients  for  sitting  position  - 
(B.)  Wounded  patients  for  recumbent  position 

Total  wounds  specified 

Per-centage  of  (A.)  patients  sitting     -        .  - 
Per-centage  of  (B.)  patients  recumbent 

4,731 
2,252 

325 
217 

279 
136 

68.190 
24,225 

6,983 

542 

415 

;82,4155 

67-9 
32-1 

60 

67-2 

40 

32-8 

29  "4 

1  The  numbers  in  this  column  show  the  woimds  of  non-commissioned  officers  and 
men  under  treatment  in  the  Crimea  from  1st  April  1855  to  end  of  war. 

2  Wounds  of  officers  under  treatment  in  the  Crimea  fi-om  commencement  to  end  of  war. 

3  The  numbers  in  this  column  are  taken  from  Inspector-General  Mouat's  report  in 
the  Army  Statistical  Reports  for  1865. 

The  numbers  in  this  column  are  taken  from  Circ.  No.  6,  War  Department,  Sur- 
geon-General's Office,  Washington,  "  Report  on  the  extent  of  the  materials  available 
"  for  a  medical  and  surgical  history  of  the  Rebellion,"  &c. 

5  This  number  is  exclusive  of  5,407  cases  of  wounds,  the  localities  of  which  are  not 
specified  in  the  Washington  Circular  before  named. 
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Note  3;  page  65.    The  Geneva  Convention  or  1864.  Appendix 

The  folIoAving  is  the  text  of  the  Geneva  convention  of  1864,  referred 
to  on  page  65.  Another  cougretss  was  assembled  at  Geneva  in  October 
1868,  with  a  view  to  extend  the  advantages  of  the  convention  to  tlie 
wounded  of  navies,  as  well  as  to  define  with  more  precision  the 
provisions  of  some  of  the  articles  of  the  convention  of  1864.  As, 
however,  the  newly  projected  articles  have  not  yet  received  the  sanction 
of  the  governments  who  are  signataries  to  the  original  convention,  it 
has  not  been  thought  necessary  to  insert  them  here  ;  no  alteration  of 
the  articles  of  the  latter  has  been  recommended  in  them. 


Aeticles  of  the  Convention,  signed  at  Geneva,  August  2nd,  1864, 
for  the  Amelioration  of  the  Condition  of  the  Wounded  in  Armies 
in  the  Field,  and  acceded  to  by  the  British  Government  on  the 
18th  February,  1865. 

Article  1. — Ambulances  and  military  hospitals  shall  be  acknowledged 
to  be  neuter,  and  as  such  shall  be  protected  and  respected  by  belligerents 
so  long  as  any  sick  or  wounded  may  be  therein. 

Such  neutrality  shall  cease  if  the  ambulances  or  hospitals  should 
be  held  by  a  miliiary  force. 

Article  2. — Persons  employed  in  hospitals  and  ambulances,  com- 
prising the  staff  for  superintendance,  medical  service,  administration, 
transport  of  wounded,  as  well  as  chaplains,  shall  participate  in  the 
benefit  of  neutrality  whilst  so  employed  and  so  long  as  there  remain 
any  wounded  to  bring  in  or  to  succour. 

Article  3. — The  persons  designated  in  the  preceding  Article  may, 
even  after  occupation  by  the  enemy,  continue  to  fulfil  their  duties  in 
the  hospital  or  ambulance  which  they  serve,  or  may  withdraw  in  order 
to  rejoin  the  corps  to  which  they  belong. 

Under  such  circumstances,  when  those  persons  shall  cease  from  their 
functions,  they  shall  be  delivered  by  the  occupying  army  to  the  outposts 
of  the  enemy. 

Article  4. — As  the  equipment  of  military  hospitals  remains  subject 
to  the  laws  of  war,  persons  attached  to  such  hospitals  cannot,  in  with- 
drawing, carry  away  any  articles  but  such  as  are  their  private  property. 
Under  the  same  circumstances  an  ambulance  shall,  on  the  contrary 
retain  its  equipment.  ' 

Article  5. — Inhabitants  of  the  countiy  who  may  bring  help  to  the 
wounded  shall  be  respected,  and  shall  remain  free.  The  generals  of 
the  belligerent  powers  shall  make  it  their  care  to  inform  the  inhabitants 
of  the  appeal  addressed  to  their  humanity,  and  of  the  neutrality  which 
will  be  the  consequence  of  it. 

Any  wounded  man  entertained  and  taken  care  of  in  a  house  shall  be 
considered  as  a  protection  thereto.  Any  inhabitant  who  shall  have 
entertained  wounded  men  in  his  house  shall  be  exempted  from  the 
quartering  of  troops,  as  well  as  from  a  part  of  the  contributions  of  war 
■which  may  be  imposed. 

Article  6.— Wounded  or  sick  soldiers  shall  be  entertained  and  taken 
care  of,  to  whatever  nation  they  may  belong. 

Commanders-in-chief  shall  have  the  power  to  deliver  immediately  to 
the  outposts  of  the  enemy  soldiers  who  have  been  wounded  in  an 
engagement,  when  circumstances  permit  this  to  be  done,  and  with  the 
consent  of  both  parties. 

Those  who  are  recognized,  after  they  are  healed,  as  incapable  of 
servujg,  shall  be  sent  back  to  their  country. 
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The  others  may  also  bo  sent  back  on  condition  of  not  again  bearing 
arms  during  continuance  of  the  war. 

Evacuations,  togetlier  with  the  person  under  whose  directions  they 
take  phicc,  shall  be  protected  by  an  absolute  neutrality. 

Article  7 — A  distinctive  and  uniform  Hag  shall  be  adopted  for 
hospitals,  ambulances,  and  evacuations.  It  must,  on  every  occasion,  be 
accompanied  by  the  national  flag.  An  arm-badge  (brassard)  shall 
also  be  allowed  for  individuals  neutralized,  but  the  delivery  thereof 
shall  be  left  to  military  authority. 

The  flag  and  arm-badge  shall  bear  a  red  cross  on  a  white  ground. 

Article  8. — The  details  of  execution  of  the  present  convention  shall 
be  regulated  by  the  commanders-in-chief  of  belligerent  armies,  ac- 
cording to  the  instructions  of  their  respective  governments,  and  in 
conformity  with  the  general  principles  laid  down  in  this  convention. 

Note  4;  p.  255.    Dr.  G-urlt's  Atlas  of  Ambulance  Materiel. 

Reference  is  made  on  page  255  to  the  Appendix  for  a  short  account 
of  Dr.  E.  Gurlt's  "  Descriptive  Plates  of  Ambulance  Materiel."^  These 
plates  have  been  alluded  to  on  several  occasions  in  the  course  of  this 
treatise. 

Dr.  Gurlt's  work  consists  of  an  atlas  of  sixteen  sheets  of  imperial  folio 
size  containing  about  200  chromo -lithographic  figures,  nearly  all  drawn 
to  scale,  of  objects  and  apparatus  employed  in  connexion  with  sick  and 
wounded  in  time  of  war.  These  plates  are  accompanied  by  a  descriptive 
text  in  German  and  French  of  the  various  articles  represented.  The 
majority  of  the  drawings  are  taken  from  the  principal  objects  exhi- 
bited in  the  collection  of  the  field  hospital  appliances  at  the  Universal 
Exposition  of  1867  in  Paris,  but  others  which  were  not  exhibited  there 
have  been  added  to  them.  The  drawings  of  the  articles  at  Paris  were 
executed  by  an  engineer,  Mr.  Grund,  who  was  sent  for  this  purpose 
by  the  Minister  of  Commerce  and  of  Industry  in  Prussia  ;  the  respective 
merits  of  these  articles  being  at  the  same  time  examined  and  studied 
by  Dr.  Gurlt,  Professor  of  Surgery  at  the  University  of  Berlin,  who 
was  sent  to  Paris  as  a  delegate  from  the  Central  Prussian  Committee 
for  aid  to  wounded  soldiers  in  time  of  war. 

The  purpose  of  the  work  has  been  to  place  under  view  together  a 
selection  of  objects  either  practically  employed  in  the  service  of  the 
field  hospitals  of  the  leading  powers  of  Europe,  or  appearing  to  have 
special  merits  for  such  service.  The  selection  includes  means  of  trans- 
porting sick  and  wounded,  articles  of  field  hospital  furniture,  and 
surgical  apparatus  and  appliances.  It  has  also  been  the  intention  so  to 
delineate  these  objects  as  to  enable  a  workman  to  construct  them,  if 
required,  from  the  figures  in  the  atlas.  Accordingly,  nearly  all  the 
figures  are  drawn  on  a  large  size,  and  with  the  necessary  measurements 
and  scales  attached  to  them.  The  materials  employed  in  the  construc- 
tion, whether  wood,  metal,  leather,  or  canvas,  are  also  indicated  veiy 
beautifully  and  clearly  by  the  aid  of  chromo-lithography. 

Among  the  means  of  transporting  sick  and  wounded  described  in  this 
treatise  the  following  may  be  found,  drawn  to  scale,  and  with  all 
necessary  measurements  for  construction,  in  Dr.  Gurlt's  atlas  :  1.  Prus- 
sian army  wheeled  stretcher  ;  2.  Gauvin's  wheeled  stretcher ;  3.  Swiss 


1  Abbildungen  zur  krankenpflege  im  felde  auf  grund  der  internationalen  aus- 
stellung  der  hilfs-vereine  fur  verwundete  zu  Paris  im  jahre  18G7,  und  mil  benutzung 
der  besten  vorhandenen  modelle  herausgegeben  von  Dr.  E.  Gurlt,  &c.  Berlin, 
A.  Euslin,  1868.    Price  355.  in  England 
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wheeled  sti-etcher  ;  4.  Ruepp's  Swiss  wheeled  stretcher  ;  5.  English  ApPENDii. 

ambulance  wagon  stretcher  ;  6.  Shortell's  Avheeled  stretcher ;  7.  The   

Rucker  sick-transport  wagon  ;  8.  Swiss  army  sick-transport  wagon  ; 
9.  Howard's  sick-transport  wagon ;  10.  Prussian  system  of  trans- 
porting wounded  in  fourth  class  railway  cai'riages  ;  11.  Ditto  in  luggage 
vans ;  12.  Baden  system  of  railway  ambulance  transport,  as  designed 
by  Messrs.  Fischer  of  Heidelberg. 

Note  5  ;  p.  308.    The  Two  Ambulance  Wagons  which  gained 
THE  Prizes  at  the  Paris  Exhibition  of  1867. 

A  committee,  with  Inspector-General  Dr.  Lawson  as  president,  w^s 
appointed  in  the  month  of  April  1868  by  the  Right  Hon.  Sir  John 
Pakington,  Secretary  of  State  for  War,  to  inquire  into  the  general 
question  of  hospital  conveyances,  particularly  as  to  the  several  kinds  of 
vehicles  most  suitable  for  meeting  the  exigencies  of  modern  warfare, 
and  the  proportions  of  each  kind.  The  committee  obtained  sanction  to 
procure  some  of  the  vehicles  most  recently  contrived  on  the  continent 
for  the  transport  of  sick  and  wounded  soldiers,  in  order  to  observe  and 
practically  test  their  respective  merits.  Among  other  conveyances, 
patterns  of  the  two  wagons  which  gained  the  prizes  referred  to  in  the 
page  above  quoted,  viz.,  Baron  Mundy's  and  the  Rucker  wagon  modi- 
fied by  Dr.  Evaus,  of  Paris,  have  been  ordered  and  are  to  be  subjected 
to  trial.  It  is  hoped  that  the  action  of  this  committee  may  lead  to  some 
improvements  in  the  materiel  of  the  British  service  destined  for  the 
transport  of  sick  and  wounded  in  time  of  war. 

Note  6 ;  p.  456.    Transport  op  WounI)ed  on  Prussian  Railways. 

The  following  is  a  translation  of  the  Prussian  regulations  relative  to 
the  transport  of  sick  and  wounded  soldiers  on  railways,  referred  to  in 
the  note  on  page  456.  ^ 

Order,  issued  by  the  Prussian  Ministry  for  War,  on  July  1st,  1861, 
relative  to  the  Transport  of  Sick  and  Wounded  Soldiers  on 
Railways. 

A. — Wagons. 
I.  Slightly  wounded. 

§  1.  For  the  transport  of  slightly  wounded,  as,  for  instance,  those 
suffering  from  injuries  to  the  upper  extremities,  who  can,  with  more  or 
less  assistance,  get  into  the  wagons  by  themselves,  and  who  are  able  to 
sit  upright,  compartments  for  first,  second,  and  third  class  passengers 
are  to  be  made  use  of.  In  this  case  no  special  management  or  particular 
contrivances  are  necessary,  but  care  is  to  be  taken  that  an  injured  limb 
is  not  placed  on  the  side  near  the  door,  but  towards  the  interior  of  the 
wagon,  so  as  to  enable  the  patient  to  lean  comfortably  on  his  sound  side 
in  the  corner  of  the  compartment. 

First  and  second  class  wagons  are  chiefly  to  be  used  for  ofiicers  arid 
for  those  men  who  require  most  care  ;  third  class  wagons  for  slight 
cases. 

II.  Severely  wounded. 

For  conveyance  of  severely  wounded,  and  of  those  whose  lower 
extremities  are  injured,  luggage  vans  are  to  be  made  use  of.  These 
vans  have  high  soUd  side  walls,  but  in  fine  weather  the  tops  may  be 
open. 
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Appendix.        The  patients  are  put  into  the  vans  on  straw  mattresses,  with  straw 

  pillows  fastened  to  them.    These  straw  mattresses  ai-e  furnished  on  both 

(long)  sides  with  three  strong  loops  of  hempen  band,  such  as  is  used 
for  girths,  through  which  two  poles  of  about  eight  feet  each  in  length 
are  passed  to  form  a  kind  of  stretcher.  If  there  is  not  a  sufficient 
number  of  straw  mattresses  or  straw  sacks  available,  these  temporary 
stretchers  are  only  to  be  used  for  carrying  the  wounded  into  and  out 
of  the  vans,  and  loose  straw  or  hay  is  to  be  put  into  the  vans  them- 
selves.   Of  course  great  care  is  to  be  taken  not  to  set  the  vans  on  fire. 

§  3.  In  each  of  the  luggage  vans  of  the  usual  size  (20  feet  long,  7^ 
feet  wide)  there  will  be  room  for  seven  or  eight  more  or  less  severely 
wounded. 

[A  sketch  is  here  given  to  explain  the  distribution  of  the  seven  or 
eight  wounded  men  in  the  van.  Six  are  placed  in  a  direction  corre- 
sponding with  the  length  of  the  van,  three  litters  side  by  side  being  at 
each  end.  One  or  two  litters,  according  as  seven  or  eight  patients  are 
to  be  carried,  are  placed  transversely  in  the  centre  of  the  van,  spaces 
being  left  between  them  and  the  ends  of  the  other  litters  which  are  laid 
longitudinally.] 

Vans  of  a  different  size  must  be  arranged  in  a  ditferent  manner,  but 
still  somewhat  analogous  to  the  plan  just  given.  The  feet  of  the 
patients  are  to  be  placed  towards  the  centre.  The  space  unoccupied 
by  patients  is  reserved  for  the  attendants,  and  can  be  made  use  of  for 
the  various  manipulations  necessary  during  the  transport.  In  case  of 
need  one  or  other  of  the  patients  may  be  moved,  on  his  mattress,  towards 
the  centre,  to  give  more  room  on  the  sides. 

B. — Attendants. 

The  numerical  strength  of  the  personnel  for  attendance  is  left  to  the 
decision  of  the  principal  medical  officer,  depending  on  the  available 
number.  As  a  rule,  however,  for  every  100  severely  wounded  13  to  15 
vans  will  be  necessary,  with  one  or  two  medical  officers,  two  first-class 
orderlies,  13  hospital  orderlies,  i.e.  one  orderly  at  least  for  each  van. 
These  attendants  are  to  be  taken  from  the  vacating  field  hospital. 

The  employment  of  soldiers  of  the  sanitary  companies  in  lieu  of 
hospital  orderlies  is  advisable  only  in  such  cases  when  they  are  sure 
during  the  time  of  transport  and  of  their  return  not  to  be  required  for 
their  special  vocation,  viz.,  the  conveyance  of  wounded  from  the  battle 
field  to  the  place  of  first  surgical  assistance. 

Where  there  is  only  a  limited  number  of  hospital  orderlies  at  hand 
the  more  slightly  wounded  soldiers  will  have  to  take  charge  over  their 
more  severely  injured  comrades,  especially  over  those  placed  in  passenger 
compartments. 

But  whatever  scarcity  there  may  be  of  attendants,  no  tram  of  sick 
and  wounded  is  permitted  to  start  unless  accompanied  by  a  medical 
officer  and  one  first-class  hospital  orderly. 

It  will  be  found  useful  to  employ  the  same  orderlies  over  and  over 
again,  to  give  them  an  opportunity  of  gaining  experience  in  this  kind  of 
transport. 

C. — Pkecautions  DuniNG  Transport. 

§  5.  (a.)  The  vans  occupied  by  severly  wounded  are  to  be  near  the 
middle  of  the  train,  where  there  is  less  jolting  and  vibration. 

(b.)  The  transport  to  take  place  as  rapidly  as  possible. 

No  stopping  except  in  extreme  cases,  or  for  the  purpose  of  taking  in 
drinking  water,  or  to  enable  patients  to  obey  the  calls  of  nature  or  to 
clean  utensils. 
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(c)  The  windows  on  the  lee  side  to  be  kept  open  for  the  supply  of 
fi-esh  air,  and  (as  in  tiio  case  of  luggage  vans)  for  light. 

(<f.)  The  medical  officer  to  be  furnished  with  all  necessary  apparatus 
for  bandaging,  stopping  ha3morrhage,  &c.,  and  with  the  principal  medi- 
cines and  comforts.  At  each  halt  the  medical  officer  is  to  inspect  every 
van  and  to  give  his  orders.  The  orderlies  have  to  give  the  necessary 
stimulants,  Avater,  &c.  to  the  patients,  and  to  assist  them  in  the  execu- 
tion of  their  natural  functions.  For  every  100  patients  will  be  issued 
five  bedpans,  16  nrinals,  15  water  jars,  15  mugs,  15  spoons  (for  medi- 
cines). 

(e.)  The  orderlies,  &c.  v/ill  have  to  obey  all  special  instructions  the 
medical  officers  shall  think  necessary.  In  cases  of  severe  haemorrhage 
or  any  accidents  requiring  immediate  interference,  they  will  cause  the 
train  to  halt  by  means  of  a  signal  flag  with  which  each  wagon  is  supplied. 

D. — Dress  of  Patients  during  Transport. 

§  6.  The  dress  of  the  patients  is  to  be  as  complete  as  possible,  leaving 
off,  however,  everything  inconvenient.  Great  coat  and  forage  cap  will 
take  the  place  of  helmet  and  tunic.  There  ought  to  be  a  supply  of 
woollen  blankets  for  cold  weather  or  special  cases.  All  clothing  and 
accoutrements  not  worn  by  the  patient  during  the  transport  are  in 
charge  of  the  attendants. 

§  7.  (Only  of  local  importance). 

E. — Conclusion. 

§  8.  The  companies  and  station  masters  at  the  terminus  to  be  com- 
municated with  previous  to  the  departure  of  the  trains,  so  as  to  enable 
them  to  take  the  proper  measures  for  receiving  the  wounded,  unloading 
them  without  delay,  and  sending  the  attendants  with  all  their  stores  and 
utensils  back  immediately  to  be  available  for  another  batch. 
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Ambulance,  misuse  of  term  ;  8. 

 signification  of ;  8. 

 barrow,  China  ;  215. 

  Ordnance ;  215. 

 caisson,  French  ;  440. 

 carriages,  adjustment  of  springs  to 

weight  carried ;  319. 

 attendants  ;  328. 

 capacity  proportionate  to  draft- 
power;  320. 

 charge  of  stimulants  ;  326. 

 ■         composite,  objections  to  ;  312. 

— —  different  systems  of  springs  ; 

320. 

 double  roof  for  hot  climates  ; 

326. 

 ease  of  access  to  patients ;  327. 

 horses  suitable  for  draught  of ; 

316. 

 injurious  effects  of  overweight ; 

325. 

— ■ — '■  kits  of  wounded  ;  329. 

 loading  and  unloading ;  327. 

 means  of  light ;  325. 

 methods  of  conducting  ;  336. 

 need  of  portability ;  323. 

 patients  carried  sitting  ;  322. 

 patients  recumbent ;  322. 

 pole  system  ;  328. 

■  •  positions  of  patients  ;  322. 

■  protection  against  weather ;  326. 

 provision  of  water ;  325. 

 relative  merits  of  2-wheeled  and 

4-wheeled ;  330. 

 repairs  on  field  service ;  324. 

 risks   when  loading   difficult ; 

327. 

 seat  for  attendant ;  328. 

 shaft  system;  338. 

 special  advantages  of ;  312. 

 stowage  on  board  ship  ;  323. 

 stretchers  Avith  ;  32.5. 

 sui'gical  stores  carried  in  ;  325. 

  transport,  railway  ;  443. 

  carriages,  two-horse,  capacity  proper 

for;  322. 

 two  leading  forms ;  329. 

 variations  in  capacity  ;  321. 

 ventilation  often  insufficient; 

327. 

  cart,  equilibrium  ;  359. 

 Larrey's ;  340. 

 stretcher,  French;  157. 

  carts,  classification  ;  339. 

  corps,  United  States  ;  55. 

 constitution  of;  55. 


Ambulance  jauntmg-car,  Woolwich  ;  348. 

  stretchers;  117. 

  system,  British,  history  of ;  33. 

 Baron  Percy's  ;  29, 

 Baron  Larrey's  ;  26. 

  vehicles,  regimental ;  340. 

  wagon  stretcher,  British ;  153.  .  ' 

 Neuss's;  156.   

  wagons,  classification  ;  339. 

Amoo,  or  New  Zealand  litter ;  113.  — 
Apparatus  for  carriage  en  cheval;  86. 

 trials  of  ;  88. 

Appliances  to  aid  wounded  in  walking ;  83. 
Apron,  Landa's  ;  108. 

 trials  of;  110. 

 —  Italian  modification  of ;  111. 

Arab  mode  of  carrying  off  wounded  ;  .271. 
Araba  ;  410. 

  use  in  the  Crimea  ;  410. 

  resembles  Indian  hackery ;  411. 

Armies,  Director-General  Alexander's  es- 
timates of  transport ;  68. 

  estimates  of  transport  for  ;  64. 

  foreign,  effect  of  Conscription  upon 

transport ;  60. 

 transport  in  ;  45. 

  future  estimates  of  transport  for ;  73. 

  Inspector- General  Hall's  estimate  of 

transport  for  ;  71. 

  Millingen's  estimates  of  transport; 

66. 

  on  active  service,  casualties  in  ;  65. 

  proportion   of  transport  in  Army 

Medical  Regulations ;  68. 

  transport  systems  reviewed ;  59. 

  volunteer  aid  with  ;  18. 

Army,  Austrian,  transport  system  ;  47. 

  IBritish,  transport  system  ;  43. 

 transport  system,  improvement 

of;  60. 

  division  of,  transport  for;  70. 

  French,  allotment  of  transport ;  71. 

 transport  system  ;  46. 

  Hospital  Corps  ;  41. 

 fitness  of,  for  field  service  ;  44. 

 functions  of ;  41. 

 organization  ;  41. 

 training  of;  43. 

  Prussian,  hand- wheel  litter ;  255. 

 transport  system  ;  79. 

  Russian,  transport  system ;  62. 

  Spanish,  transport  system  ;  51. 

  United  States,  transport  system  ;  54. 

  use  of  composite  carriages  with ;  313. 

Arrault's  hand-wheel  litter  ;  238. 
  netting-bottomed  stretcher  j  149, 
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Arrault's  sick-transport  wagon  ;  380. 
Atlas,  Gurlt's  ambulance  materiel  ;  500. 
Austrian  army,  bandage  carriers  ;  48. 

  bearer  detachnieiits ;  48. 

  sanitary  corps  ;  49. 

 _  transport  system  of;  47. 

Auxiliaiy  bearers  of  Prussian  army  ;  49, 

Baden  railway  contrivances  ;  464, 
Bandsmen,  carriage  of  stretchers  by ;  133. 

  employment  of,  as  bearers  ;  44. 

Bareilly  dandie ;  107. 
Ban-ow,  China  ambulance  ;  215. 
Barrows,  ordnance  ambulance  ;  215. 
Bat  animals,  stretchers  adapted  for  carriage 
on;  133. 

Battle,  transport  on  occasion  of;  10. 
Battle  fields,  collection  of  wounded  from  • 
61. 

  old  methods  of  removing  wounded  ; 

26. 

  proposed  aid  by  volunteers  ;  17. 

  transport  of  wounded  from;  61. 

 wounded  able  to  walk  unaided  to 

hospital ;  82. 
Battles,  care  of  wounded  prisoners  ;  65. 

  deficiency  of  bearers  in  ;  81. 

  proportions  of  killed  and  wounded  ; 

65. 

  proportions  of  severely  wounded ;  65. 

  ratios  of  casualties ;  489. 

  ratios  of  killed  ;  494. 

  ratios  of  severe  wounds ;  498. 

  ratios  of  slight  wounds ;  498. 

 ratios  of  wounded ;  494. 

  wounded  left  by  vanquished  army ; 

65. 

Bautzen  wheel-barrows ;  212. 
Bearer  carrying  a  wounded  man  pick-a- 
pack  ;  85. 

  companies,  Prussian,  annual  instruc- 
tion of ;  50. 

  detachments  of  Austrian  army  ;  48. 

  single,  carriage  of  a  wounded  roan 

by;  85. 

Bearers,  bandsmen  not  trained  for  ;  44. 

  carriage  by  two  ;  90. 

  carriage  by  two,  patient  semi-recum- 
bent; 91. 

  deficiency  of  after  battles;  81. 

  dhooley;  181. 

  employment  of  bandsmen  for ;  44. 

  Eastern,  stretchers  unsuitable  for  ; 

116. 

  how  weights  are  most  easily  borne 

by;  101. 

  Percy's  equipment  of ;  135. 

  length  and  kind  of  step  suited  for  ; 

170. 

  misapplication  of  term ;  98. 

  most  eificient  mode  of  carnage  by 

two ;  95. 

  not  to   carry  stretchers   on  their 

shoulders  ;  175. 

  question  of  special  equipment  dis- 
cussed ;  139. 

  Bedford's  equipment  of;  136. 


Bearers  to  break  step  in  carrying  stretch- 
ers ;  169. 

  trained,  special  need  of  for  modern 

warfare  ;  45. 

  three-handed  seat  and  back-support 

formed  by ;  94. 
Bearing-seats,  or  trag-sitze  ;  1 1 1. 
Beaufort's  impromptu  stietcher  ;  164. 
Bengal  and  Madras  dhooley  compared ;  1 9 1 . 
Bengal  dhooley  ;  178. 

 ;  -;        weight  of;  180. 

Berlin  iron  net-work  stretcher;  I47. 
Bigg's  folding  stretcher ;  122. 
Blanket,  looped  ;  102. 
Bombay  dhooley ;  192. 
Brancard  ;  116. 

  a  hampes  brisees,  French  ;  133. 

  a  I'improviste ;  163. 

  compresse;  150. 

  roulant  Suisse  ;  257. 

'         sommier  ;  208. 

Brett's  camel  kujawahs  ;  301. 
  dhoolies  ;  192. 

British  ambulance  system,  history  of;  3.3. 

  ambulance  wagon  stretcher  ;  153. 

  army,  improvement  of  its  transport 

system ;  60. 

 sick-transport  wagon  ;  419. 

 cost  of ;  426. 

— ;  weight  of ;  425. 

British  Legion  in  Spain,  Cherry's  carts 

with  ;  371. 

 transport  system ;  35. 

  regulation  field  stretcher ;  126. 

  transport]service,  peculiarities  of ;  20. 

Butcher's  composite  field-cart ;  374. 


Cacolets,  construction  of;  277. 

  to  reverse  ;  277. 

  mule,  origin  of ;  272. 

  weight  of;  277. 

Caisson  d' ambulance  ;  440. 
Camel  kujawahs ;  298. 

■  and  dhoolies  compared ;  303. 

Camel-litters,  Larrey's ;  296. 

  riding,  or  Sandnee  ;  295. 

  transport,  comparative  economy  of; 

296. 

 where  specially  needed ;  296. 

Camels,  different  modes   of  movement ; 
295. 

  fitness  of  for  carrj'ing  sick ;  295, 

  useful  qualities  ;  294. 

  conveyances  borne  by  ;  294. 

Camps,  standing,  transport  in;  11. 
Cantoni's  sick-transport  cart ;  359. 
Canvas  body  litter ;  112. 
Cape  of  Good  Hope  sick-transport  wagon  ; 
430. 

Carriage  of  stretchers,  rules  for;  165. 

  of  wounded  on  saddles  ;  270. 

Carriages,  railway,effects  of  collisions ;  468. 

 first-class  litters  ;  470. 

 passenger;  449. 

 semi- recumbent  litters  ;  472. 

 sleeping ;  479. 

 third-class  litter  supports  ;  473. 
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Cart,  Butcher's  composite  field  ;  374. 

  Cantoni's  equilibrium ;  359. 

  common  Indian ;  360. 

  Coolidge ;  357. 

  Larrey's  flying  ambulance ;  340. 

  McAdam's,  for  four  sitting  ;  356. 

 for  two  men  with  fractured 

thighs;  355. 

 for  two  recmnbent ;  353. 

  Macon ;  342. 

  ordnance  hospital ;  350. 

  Tuffnell's  military  field ;  346. 

  sick-transport,  Cherry's  composite; 

366. 

Carts,  sick-transport,  classification  ;  339. 

 compared  with  wagons  ;  329. 

 Macpherson's ;  364. 

 Madras;  362. 

 Maltese ;  375. 

 United  States  ;  358. 

Castiglioni's  hand- wheel  litter  ;  259. 
Casualties,  proportions  of  in  battle  ;  65. 
Chalons  railway  ambulance  carriage ;  452. 
Cherry's  cart,  alleged  advantages  of;  366. 

 axle  blocks  of;  368, 

 experience  of ;  366. 

 Sir  R.  Alcock's  report  on ;  372. 

China  ambulance  barrow  ;  215. 

  dhooley  (1860) ;  185. 

 improved;  185. 

Classes  of  wounds  in  war  ;  497. 
Classification  of  conveyances  ;  97. 
Clerk's  field  stretcher  ;  123. 

  stretcher;  119. 

  hand-wheel  litter ;  258. 

Conductors  of  mules ;  274. 
Construction  of  sick  conveyances  ;  21. 

  of  conveyances,  surgeons'  share  in; 

21. 

Convention,  Geneva ;  499. 

Conveyance  carts,  hospital,  Guthrie's ;  344. 

Conveyance  corps,  hospital ;  36. 

■  hospital,  failure  of ;  38. 

  three-handed,  with  back-support ;  94. 

  two-handed,  patient  sitting  ;  90. 

•         four-handed,  with  crossed  arms  ;  91. 

 with  uncrossed  arms ;  92. 

  two-handed,  patient  semi-recumbent ; 

91. 

Conveyances  borne  by  camels ;  294. 

  home  by  men,  subdivisions  of;  97. 

  borne  by  mules  and  horses  ;  266. 

  classification  of ;  97. 

  drawn  by  animals  ;  305. 

 accommodation  ;  322. 

 aeration;  326. 

 capacity ;  320. 

 composite;  311. 

 composite  between  army  and 

base;  313. 

  draught ;  324. 

  •         elasticity;  319. 

 essential  part  of  army  equip- 
ment ;  309. 

 history  of;  306. 

 ingress  and  egress  ;  327. 

■  means  of  communication ;  328. 

 portability;  323. 


Conveyances  drawn  by  animals,  prizes 
offered  for  ;  308. 

 protection ;  326. 

 repairs ;  324. 

 requisite  qualities  ;  318. 

 special ;  311. 

 stowage  of  packs,  &c. ;  329. 

 strength;  324. 

 surgical  requisites  ;  325. 

 weight;  324. 

  models  of ;  125. 

  railway;  493. 

Coolidge  sick-transport  cart;  357. 
Crichton's  swinging  litter ;  207. 
Crimean  war,  transport  system  ;  36. 
Currie's  Indian  wagon  ;  413. 

Dandie,  Bareilly ;  107. 

  Himalayan ;  105. 

 its  construction;  105. 

 McCosh's  improved ;  106. 

 position  of  person  carried  in ; 

105. 

Deficiency  of  transport,  consequences  of; 
12. 

 examples  of  ill  results  from;  12. 

Definition  of  ambulance ;  8. 

Dhooley-bearers ;  181. 

  of  India;  194. 

  Turkish  corps  of;  192. 

Dhooley,  Bengal ;  1 78. 

  Bombay ;  192. 

  China,  improved ;  185. 

  derivation  of ;  176. 

■         Francis' improved ;  188. 

  Indian  hospital ;  177. 

  Inspector-General  Taylor's  ;  182. 

  Madras ;  190. 

  perfect,  qualities  of ;  200. 

  Porter's  Indian  Hill ;  203. 

Dhoolies  and  stretchers  compared ;  176, 

  Bengal  Sanitary  Commission  on;  199. 

  Brett's;  192. 

  characteristic  features ;  176. 

  essential  in  India ;  197. 

  in  China  war  of  1860  ;  185. 

  in  Europe  ;  193. 

  in  time  of  peace  ;  177. 

  in  time  of  war;  177. 

•         method  of  carrying;  181. 

  propoa-tion  issued  to  regiments;  177. 

  purposes  to  which  applied  ;  177. 

  Sir  H.  Rose's  opinion  on ;  199. 

  Sir  W.  Mansfield's  opinion  on  ;  198, 

  their  useful  qualities ;  194. 

  universal  praise  of;  193. 

  various  forms  of;  176. 

  wagons  cannot  replace  on  field  ser- 
vice in  India ;  199. 

  why  essential  in  India  ;  197. 

  with  reversible  covers  ;  184. 

Directions  for  proper  use  of  mule-con- 
veyances ;  282. 

Draft-horses,  English,  work  done  by;  317. 

  influence  of  friction  on  work  done 

by;  317. 

  influence  of  speed  on  work  done  bv  • 

317.  ^  ' 
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Draft-horses,  strength  of  ;  31 G. 
Drivers,  training  of ;  334. 
Driving  from  box  compared  with  riding 
and  driving ;  336. 

  -with  reins,  training  for;  337. 

Dromedaries ;  294. 

East  Indian  mules  ;  269. 
Elephant  transport,  objections  to  ;  304. 
Elephants  attached  to  hospitals  in  India  : 
304. 

Equilibrium  ambulance  carl ;  359, 
Equipment,  special  for  bearers  considered  ; 
139. 

Equirotal  system ;  424. 

  introduction  of ;  424. 

 its  alleged  advantages ;  425. 

  objections  to  ;  425. 

Esmarch's  crutches  ;  84. 

  their  practical  utility  questioned;  84. 

Evans' hand-wheellitter ;  213. 
  sick-transport  wagon  ;  393. 

Field  equipment,  risks  exposed  to  ;  119, 

  stretcher,  British  regulation  ;  126. 

-< —  stretchers,  Percy's  views  upon  ;  134. 

  surgeons,  their  duties  with  sick  con- 
veyances ;  23. 

■  their  responsibilities  in  the 

transport  of  wounded  ;  23. 

Fischer's  chair  stretcher ;  144, 

Flanders  wagons ;  439. 

Framed  stretchers ;  139. 

—  stretcher,  Prussian  folding  ;  141. 

Francis'  improved  dhooley  ;  188, 

  proposed  Indian  wagon;  415. 

French  ambulance  caisson  ;  440. 

  ambulance  cart  stretcher  ;  157, 

  army  regulation  stretcher  ;  131, 

 "  soldats  infirmiers  ;"  46. 

 transport  system  of;  46. 

— 1 — r  jointed  stretcher  for  two  patients ; 
125. 

<         views  regarding  mule  conveyances  ; 

273. 

Gablenz's  hand-wheel  litter;  233. 
Gauvin's  system  of  railway  transport ;  467. 

  hand- wheel  litter ;  250. 

■         spring  stretcher  ;  159, 

Geneva  convention  ;  499. 

Gestation,  effects  on  convalescents;  314. 

Guthrie's  hill  stretcher;  205. 

 sick-transport  carts;  344. 

'         carts,  contents  of ;  343, 

.  failure  of  ;  346. 

.  causes  of  failure ;  346, 

Hackery,  Indian ;  361. 

  four-wheeled;  411, 

Halstead  stretcher;  140. 
Hammock,  derivation  of ;  99, 

■         former  use  of  officer's  sash ;  100, 

Hammocks  in  railway  carriages ;  456, 

  objections  to  use  of;  101. 

  soldier's  blanket  used  as  ;  100. 

  suspended  from  poles  ;  102. 

  Turner's  tent ;  103, 


Hammocks  unsuited  for  certain  kinds  of 

wounds;  101. 

  various  forms  of;  99. 

Hand-litters;  97. 

  general  remarks  on  ;  98, 

Hand-wheel  litter,  Arrault's  ;  238, 

 Castiglioni's  ;  259, 

 Col.  Clerk's  ;  258, 

 Evans'  ;  213. 

 Gablenz's;  233. 

 Gauvin's  ;  250. 

 Neudiirfer's;  217, 

 Neuss's  ;  224. 

 Pirogoff's  ;  219. 

 Prussian  array  ;  255. 

 Ruepp's;  258. 

 Swiss  ;  257, 

Hand-wheel  litters ;  210. 

 Baron  Mundy's  ;  261. 

 height  suitable  for ;  256, 

 with  low  wheels  ;  259. 

 qualities  required  in ;  263. 

Hill  conveyances  of  India;  202. 
Hill  dhooley.  Porter's  ;  203. 
Hill  stretcher,  Guthrie's  ;  205. 
HiU's  two-mule  litter ;  285. 
Himalayan  '  dandie  ;'  105, 

 its  construction  ;  105. 

 McCosh's  improved ;  106. 

 peculiarity  of  carriage  in ;  105,- 

Holmes'  box-stretchers  or  folding  Utters  ; 

154. 

Horses,  conveyances  borne  by ;  266. 

  best  suited  for  carrying  sick  ;  269, 

  mules  preferable  for  sick  transport ; 

267. 

  suitable  for  draught  of  ambulance 

carriages  ;  31G. 
Hospital  attendants.  General ;  43. 

 Regimental ;  43. 

  cart,  Madras  ;  362. 

  conveyance  carts,  Guthrie's  ;  344, 

  conveyance  corps ;  36. 

    failure  of;  38. 

 why  imsuccessful ;  38. 

 vehicles  with  ;  36. 

  Corps,  Army;  41. 

 ■         functions  of;  41. 

 organization  of;  41. 

 training  of  ;  43. 

  dhooley,  Indian ;  177, 

  orderlies  ;  33. 

  orderly  system,  defects  of ;  39. 

  stretchers  ;  117. 

Howard  sick-transport  wagon ;  387. 

India,  dhoolies  essential  in  ;  197. 

  hill  conveyances  ;  202. 

■         length  of  railways  in ;  482. 

  overland  route  ;  481. 

  railway  transport  in  ;  479. 

  scarcity  of  dhooley-bearers  ;  195. 

  transport  of  invalids  from  ;  480. 

  why  dhoolies  essential ;  197. 

Indian  camel  conveyanees ;  298. 

.         cart  or  bandy ;  360. 

  dhooley-bearers  ;  194. 

— •  hackery  ;  361. 
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Indian  hospital  dhooley  ;  177. 

  wagons,  essential  qualities  ;  416. 

Inventors,  mistakes  made  by  ;  119. 

Iron-band  stretcher ;  147. 

Italian  war,  railway  transport  in  ;  447. 

Jaunting-car,  "Woolwich  ambulance  ;  348. 
Jaunting-cars,  sick-transport,  defects  of ; 
349. 

Jhampans  ;  202. 

Jhampan  system  appUed  to  stretchers  ;  205. 
  system  in  China  ;  204. 

Kujawahs,  Camel ;  298. 

 Brett's ;  301. 

  for  patients  sitting ;  300. 

  Punjaub ;  298. 

Landa's  apron ;  108. 

 trials  of;  110. 

 Italian  modification  of ;  111. 

Larrey's  ambulance  volante,  constitution 

of;  28. 

 system  ;  26. 

 origin  of ;  26. 

  flying  ambulance  cart ;  340. 

  wagon;  379. 

Line  of  march,  transport  on  ;  9. 
Litter,  Arrault's  hand-wheel ;  238. 

  canvas  body  ;  112. 

■  Castiglioni's  hand-wheel ;  259. 

  Col.  Clerk's  hand-wheel  litter ;  258. 

  derivation  of  ;  97. 

 Evans' hand-wheel ;  213. 

  Gablenz's  hand-wheel ;  233. 

  Gauvin's  hand-wheel ;  250. 

  Hill's  two-mule ;  285. 

  mule,  Locati's ;  287. 

 Shortell's  modified  ;  286. 

 United  States'  army;  290. 

 Woodcock's;  290. 

  Neudbrfer's  hand-wheel ;  217. 

  Neuss's  hand-wheel ;  224. 

  New  Zealand  or  Amoo  ;  113. 

  Pirogoff's  hand-wheel ;  219. 

  Prussian  army  hand- wheel ;  255. 

  Euepp's  hand-wheel ;  258. 

  Swiss  hand- wheel ;  i!57. 

-= —  two-horse.  United  States;  292. 

  camel,  Larrey's  ;  296. 

  for  first-class  railway  carriages ;  470. 

  hand-wheel  ;  210. 

 Baron  Mundy's  ;  261. 

 qualities  required  in  ;  263. 

 with  low  wheels  ;  259. 

  Maltese  cart  with  folding;  375. 

  mule,  American  ;  290. 

 connection  topack-saddles;284. 

 construction  of;  279. 

 in  British  service  ;  273. 

 peculiar  motion  of ;  281. 

 steps  taken  before  introducing ; 

273. 

 to  balance  ;  285, 

  •         to  place  patients  on  ;  283. 

 to  prevent  swaying;  281. 

 to  secure  patients  in  ;  281. 

 yie-ws  of  French  officers  on;  273. 


Litter,  mule,  weight  of ;  279. 
  supports  for  third-class  railway  car- 
riages ;  473. 
Litters,  swinging  ;  206. 
Loads  carried  by  mules,  weights  of ;  268. 

  how  best  sustained  by  bearers  ;  101. 

Locati's  mule-litters ;  287. 

  sick-transport  wagon  ;  400. 

  single-litter  mule  conveyance  ;  288. 

Looped  blanket ;  102. 

Macou  cart ;  342. 

  ■         its  peculiar  springs  ;  343. 

Macpherson's  Indian  wagon  ;  41 1. 

  cart;  364. 

Madras  dhooley ;  1 90. 

  and  Bengal  dhoolies  compared  ;  191. 

  cart;  362. 

Maltese  cart  with  folding  litters  ;  375. 
Mandil  de  Socorro,  Landa's  ;  109. 

 Italian  form  of ;  111. 

McAdam's  cart  for  four  patients  sitting ; 
356. 

  for  two  men  with  fractured  thighs  ; 

355. 

  for  two  recumbent  patients ;  .  353..  

  suspending  springs  of ;  353. 

McCosh's  improved  Himalayan  dandie; 
i06. 

Medical  Staff  Corps  ;  40. 

  disbandment ;  41. 

  functions  ;  40. 

  organization;  40. 

Military  field  cart,  Tu&ell's ;  346. 
Millingen's   estimates   of    transport  for 

armies;  66. 

  stretcher,  construction;  118. 

 surgical  advantages  of ;  118. 

Models  of  conveyances  very  deceptive 

125. 

  and  patterns  compared  ;  125. 

Mule  cacolets,  origin  of;  272. 

  conductors  ;  274. 

  conveyance,    Locati's    single-Utter ; 

288. 

  conveyances,  mles  for  proper  use  of ; 

282. 

Mule-litter,  Locati's  ;  287. 

  Shortell's  modified  ;  286. 

  United  States'  army  ;  290. 

  "Woodcock's  ;  290. 

Mule-litters,  American ;  290, 

  carriage  of  patients  in;  278. 

  construction  of;  279. 

  in  the  British  service  ;  273. 

  peculiar  motion  of ;  281. 

  steps  taken  before  introducing ;  273. 

  to  balance  ;  285. 

  to  place  patients  on  ;  283. 

  to  prevent  swaying  ;  281. 

  to  secure  patients  in  ;  281. 

  views  of  French  officers  on;  273. 

  weight  of;  279. 

Mule-panniers ;  291. 

Mules  and  their  drivers  require  training  • 
275. 

  Arab  mode  of  removing  wounded 

on  ;  271. 
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Mules,  conveyances  borne  by  ;  206. 

  East  Indian  ;  269. 

  fitness  for  earring  Avounded  ;  267. 

  preferable  to  horses  for  sick  trans- 
port ;  267. 

  weights  of  loads  carried  by  ;  268. 

Muncheel,  derivation  of ;  176. 
Mimcheels ;  201. 

  defects  of;  201. 

  Sir  P.  Grant's  opinion  on  ;  197. 

Mundy's  hand- wheel  litters  ;  261. 
  sick-transport  wagon  ;  405. 

Netley  spring-stretcher ;  1.59. 
Neudorfer's  hand- wheel  litter  ;  217. 
Neuss's  ambulance  wagon  stretcher  ;  156. 

  hand-wheel  litter  ;  224. 

  sick-transport  wagon  ;  408. 

New  Zealand  litter  or  Amoo  ;  113. 
  sick-ti-ansport  wagon  ;  426. 

Officers'  sash,  former  use  of ;  100. 

Orderlies,  hospital ;  33. 

Ordnance  ambulance  barrows  ;  215. 

  hospital  cart ;  350. 

 failure  in  India  ;  351. 

 its  springs  ;  852. 

Organization  of  Percy's  corps  of  stretcher- 
carriers  ;  32. 

Palasciano's  stretcher ;  150. 

Palki,  derivation  of;  176. 

Paris,  railway  transport  experiments ;  463. 

Passenger  carriages,  railway  ;  449. 

Peninsular  spring  wagon ;  419. 

 war,  transport  during;  35. 

 transport  of  wounded  on  pack- 
saddles  ;  270. 

Percy's  ambulance  system  ;  29. 

 compared  with  LaiTey's  ; 

31. 

 distinguishing  features 

of;  31. 

 mode  of  action  in  the 

field;  30. 

 objects  of ;  30. 

 vehicles,  peculiarity  of ;  29. 

  hrancardier^i,   or   stretcher-carriers  ; 

32. 

  corps  of  stretcher-carriers,  organi- 
zation of ;  32, 

Percy,  equipment  of  bearers  ;  135. 

Personnel  of  sick-transport,  qualities  re- 
quired in  ;  25. 

  and  materiel  of  sick-transport  closely 

allied;  25. 

Pirogoff's  hand- wheel  Utter  ;  219. 

Porter's  hill-dhooley ;  203. 

Positions  of  wounded  during  transport ; 
75. 

Primary  stretchers ;  117. 

 essential  qualities  of ;  161. 

Provision  of  sick-transport  by  govern- 
ments ;  19. 

Prussia,  new  system  of  railway  transport ; 
458. 

.     railway  transport  in  1866;  455. 


Prussian    army,     auxiliary  regimental 

bearers  ;  49. 

 hand-wheel  litter  ;  255. 

 sanitary  bearer  companies  ;  49. 

 transport  system ;  49. 

  bearer  compauies,  annual  instruction 

of;  50. 

  folding  framed  stretcher ;  141. 

Quadrupeds  employed  in  transporting  sick; 
265, 

Railway  ambulance  carriage,  Chalons  ; 
4.52. 

 transport;  443. 

 Baden  contrivance  ;  464. 

 effects  of  collisions  ;  468. 

 experiments  at  Paris  ;  463. 

 first-class  litters ;  470. 

 Gauvin  system  ;  367. 

 hammock  system  ;  456. 

 Indian  invalid  carriages  ;  483. 

 luggage  vans  fitted  for  ;  462. 

 influence   on   army  in  field ; 

445. 

 on  field  hospitals  ;  445. 

 on  surgical  treatment ;  444. 

 in  India  ;  479. 

 in  Italian  war ;  447. 

 in  Prussia  in  1866  ;  455. 

 new  Prussian  system ;  458. 

 regulations  for  ;  485. 

 semi-recumbent  litters ;  472. 

 straw  system ;  457. 

 stretchers  on  swinging  poles ; 

465. 

 overland  route  ;  481. 

 tliird -class  litter-supports ;  473. 

 United  States ;  474. 

  goods'  wagons  ;  449. 

  passenger  carriages  ;  449. 

  sick-transport  conveyances  ;  443. 

 stretchers  for  ;  454. 

  sleeping  carriages  ;  479, 

Recumbent  and  semi-recumbent  transport 
compared ;  79. 

  sitting  transport,  proportions  sent  to 

Crimea;  81. 

 ratios  in  British  Army  Regula- 
tions ;  80. 

 relative  amount  required;  79. 

  transport,  economical  objections  to  ; 

77. 

 wounds  requiring ;  76. 

 its  advantages  ;  76. 

liedford's  portable  stretcher  ;  137. 

  equipment  for  bearers  ;  136. 

Regimental  ambulance  vehicles  ;  340. 
Riding  and  driving  compared  with  driving 

from  a  box  ;  336. 
Rosecrans  wagon  ;  383. 
Royal  wagon  train  ;  34. 
Rucker  sick-transport  wagon  ;  391. 
Ruepp's  hand-wheel  litter  ;  258. 
Russell's  spring-stretcher;  158. 
Russian  army,  field  surgical  arrangements ; 

53. 

  transport  system  ;  52. 
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Saddles,  carriage  of  wounded  on  ;  270. 

Sanitary  beaier  companies  of  Prussian 
array ;  49. 

  companies  of  Spanish  army  ;  52. 

 organization  ;  52. 

 traiuiug  ;  52. 

Secondary  stretchers  ;  117. 

  essential  qualities  of  ;  162. 

Semi-recumbent  transport,  wounds  requir- 
ing; 78. 

Shortell's  modified  mule-litter ;  28G. 

  wheeled  stretcher-support ;  241. 

Sick-transport  caisson ;  440. 

  cart,  Butcher's  composite ;  374. 

 Cantoni's  ;  359. 

 Cherry's  ;  366. 

 Col.  Clerk's ;  350. 

 Coolidge;  357. 

 Guthrie's  ;  344. 

 Larrey's ;  340. 

 McAdam's  ;  352. 

 Macpherson's  ;  364. 

 Macou;  342. 

 Madras;  362. 

 Maltese  ;  375. 

 Tuffnell's;  346. 

 United  States' ;  358. 

  carts  and  wagons  compared ;  329. 

 classification  ;  339. 

  conveyances ;  311. 

 access  to  patients  ;  327. 

    adjustment     of    springs  to 

weight  ;  319. 

 attendants  ;  328. 

 capacity  proportionate  to  draft- 
power;  320. 

 charge  of  stimulants  ;  326. 

 different  systems  of  springs ; 


320. 


326. 


325. 


326. 


327. 


.322. 


double  roof  for  hot  climates  ; 

injurious  effects  of  overweight ; 

kits  of  wounded  ;  329. 
loading  and  imloading  ;  327. 
means  of  light ;  325. 
need  of  portability  ;  323. 
on  railways  ;  443. 
patients  earned  sitting  ;  322. 
pole  system;  338. 
position  of  patients  ;  322. 
protection    against    weather ; 

provision  of  water  ;  325. 
recumbent  patients ;  322. 
regimental  ;  340. 
repairs  on  field  service;  324. 
risks  when  loading  difficult ; 

seat  for  attendant ;  328. 
shaft  system ;  338. 
special ;  311. 

stowage  on  board  ship ;  323. 
stretchers  with ;  325. 
surgical  stores  carried  ;  325. 
two-horse,  proper  capacity  for ; 


 two  leading  forms  ;  329. 


Sick-transport  conveyances,  variations  in 

capacity  ;  321. 
 ventilation   often  insufiicient ; 


327. 


25. 


maintenance  of  in  lime  of  peace  ;  19. 
pei'sonnel  and  materiel  closely  allied  ; 


provision  of,  by  Governments  ;  19. 

  railway  carriage,  Chalons  ;  452. 

 vehicles    and  gun   carriages  com- 
pared; 306. 

  wagons  ;  378. 

 classification ;  339. 

 Arrault's ;  380. 

 British  army  ;  419. 

 Cape  of  Good  Hope  ;  430. 

 Currie's  ;  413. 

 Evans'  ;  393. 

 Francis'  proposed  ;  415. 

 Howard,  387. 

 Locati;  400. 

 Macpherson's  Indian  ;  411. 

 Mundy's;  405. 

 Neuss's;  408. 

 "New  Zealand ;  426. 

 Peninsular;  419. 

 Rucker  ;  391. 

 Smith's  ;  435. 

 Swiss  army  ;  398. 

 Tripler ;  382. 

 United  States';  381. 

 Wheeling;  383. 

Smith's  stretcher ;  119. 

"  Soldats-infirmiers,'-'  French ;  46. 

  instruction  of ;  47. 

  transport  duties  of ;  47. 

Soldier's  blanket  used  as  a  hummock;  100. 
Sommier-Brancard  ;  208. 
Spanish  army,  transport  system  ;  51. 
Springs,  adjustment  to  weights  carried  ; 
319. 

  different  systems  employed ;  320. 

  india-rubber;  320. 

  suspending  of  McAdam's  carts;  353. 

Staff  Corps,  Medical,  defects  of;  40. 

 disbandment;  41. 

 functions  of;  40. 

 organization  of ;  40. 

Statistics  of  recent  wars  ;  73. 

Stretcher,  Arrault's  netting-bottomed ;  149. 

  Beaufort's  impromptu  ;  1 64. 

  Berlin  iron  network  ;  147. 

  Bigg's  folding  ;  122. 

  British  ambulance  wagon  ;  153. 

regulation;  126. 


for 


carriers,  description  of  men  suitable 
;  33. 

 Percy's  corps  of;  32. 

  Clerk's ;  119. 

  Gauvin's  spring  ;  159. 

  Halstead;  140. 

  iron-band;  147. 

  and  operation  table  combined  ;  152. 

  Fischer's  for  patient  seated  ;  141. 

  French  ambulance  cart ;  157. 

 army  regulation  ;  131. 

 jointed,  for  two  patients ;  125. 

  Holmes'  box  or  folding  litter  ;  154. 
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Stretcher,  Millingen's,  construction  of ;  1 18, 

 surgical  advantages  of ;  118. 

  Muudy's  single-wheeled  ;  261. 

 two-wheeled ;  262. 

  Netley  spring  ;  1,59. 

  Neuss's  ambulance  'wagon;  156. 

  Palasciano's  ;  150, 

  Bedford's ;  137. 

  Russell's  spring ;  158. 

  Smith's ;  119. 

  support,  Shortell's;  241. 

  United  States',  old  regulation  pat- 
tern; 129. 

 with  hinged  handles ;  122. 

  Wahl's  folding ;  125, 

  Weisse's;  121. 

"  Stretchers "  and  "  hearers,"  distinction 

hetween;  98. 

  and  dhoolies  compared ;  176. 

 •  effects  of  rough  carriage  ou ;  166. 

  folding  within  frames ;  125. 

  framed ;  139. 

  general  description ;  115. 

  importance  of  feet  to ;  129. 

  in  railway  carriages  ;  465. 

 jhampan  system  applied  to  ;  205. 

  mode  of  placing  woimded  on;  167. 

  not  to  he  carried  on  shoulders  ;  175. 

  only  suited  for  European  bearers ; 

116. 

  position  of  patients  upon;  174. 

  primary;  117. 

 essential  qualities  of ;  161. 

  proper  carriage  of ;  165. 

  reasons  for    breaking    step  when 

carrying;  170. 

•         results  of  overweight;  146. 

  rules  for  carrying  ;  166. 

  secondary;  117, 

 ■■ — ■        essentiarqualities  of ;  162, 

  simplicity  essential ;  119, 

 r-  temporary  suhstitutes  for ;  163, 

  to  keep  level  when  ground  uneven ; 

173. 

  weight  of  ;  146. 

  wheeled  ;  210. 

 height  suitable  for  ;  256. 

 their  objects  ;  211. 

.         with  divided  poles  ;  133. 

  with  feet,  objections  urged  against ; 

129. 

 objections  to,  answered  ;  130. 

  without  feet ;  128. 

  with  folding  backs  ;  121. 

  with  handles  convertible  into  feet ; 

121. 

  with  moveable  head-pieces ;  122, 

Swinging  litter,  Crichton's  ;  208. 

  Utters  ;  206. 

  in  wheeled  vehicles  ;  209. 

  on  floors  of  goods'  wagons  ;  466. 

Swiss  army  sick-transport  wagon ;  398. 
  hand-wheel  Utters ;  257, 

Taylor's  dhooley ;  182. 
Ton-jous  ;  202. 

Trag-sitze  or  bearing-seats ;  111, 
Trains,  invalid,  in  India ;  484, 


Transport,  allotment  in  French  army ;  71, 
  basis  of  allotment  in  Army  Medical 

Regulations  ;  68. 

  British,  peculiarities  of ;  20. 

  camel,  comparative    economy  of 

296. 

 where  specially  needed  ;  296, 

  deficiency  of,  consequences  of;  12, 

  Director-General  Alexander's  calcu- 

lations ;  68. 

  elephant,  objections  to  ;  304. 

  estimates  of,  for  armies ;  64. 

  general  hospital  ;  74. 

'         in  a  recumbent  posture  ;  76. 

  in  a  sitting  posture ;  77. 

  in  foreign  armies  ;  45. 

  ■         effect  of  conscription  ;  60. 

  in  semi-recumbent  posture  ;  78. 

  in  standing  camps  ;  11. 

 Inspector-General  Hall's  calculations- 

71. 

  Millingen's  calculations  ;  66. 

  mule,  where  specially  needed  ;  268. 

  on  line  of  march  ;  9. 

  on  occasion  of  battle  ;  10. 

  positions  of  wounded  during  ;  75. 

  principles  on  which  estimates  should 

he  made  ;  73. 

 proportion  of,  in  Army  Med.  Regu- 
lations ;  68. 

  quadrupeds  employed  in  ;  265. 

  railway  ambulance ;  443. 

  railway,  in  India  ;  479. 

  recumbent  and  semi-reeumbent  com- 
pared ;  79. 

  recmnbent  and  sitting,  proportions 

needed ;  79. 

  recumbent,  economical  objections  to  ; 

77. 

 its  advantages  ;  76. 

 wounds  requiring ;  76. 

  reserve ;  74. 

  sitting,  wounds  suitable  for  ;  77. 

  special  ambulance  ;  74. 

  suggestions  upon,  by  Veteiinary  Sur- 
geon Cherry ;  35, 

  system,  Crimean  war  ;  36. 

 of  Austrian  army ;  47. 

 British,  history  of ;  33. 

 British,  improvement  of  ;  60, 

 British  Legion  in  Spain ;  35.  ' 

 (moiern)  founders  of  ;  25, 

 of  foreign    armies  reviewed ; 

59. 

 of  French  army ;  46. 

 of  Prussian  army ;  49. 

 of  Russian  army  ;  52. 

 of  Spanish  army  ;  5 1 . 

 of  United  States'  armj' ;  55. 

 Peninsular  period;  34. 

Traverses,  or  stretching  apparatus  ;  1 15. 

Tripler  wagon  ;  382. 

Tuffnell's  cart ;  346. 

Turkish  araba  ;  410. 

Turner's  tent  hammock  litters  ;  104. 

Two-horse  litters  ;  292. 

 litters,  objections  to ;  293. 

 United  States' ;  292. 
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United  States'  ambulance  corps  ;  55. 

  army  mule-litter ;  290. 

 transport  system ;  55. 

  railway  ambulance  transpoi't ;  474. 

  ratios  of  battle  losses  ;  496. 

  sick-transport  cart  ;  358. 

 wagon  ;  381. 

  stretcher,  old  regulation  pattern ; 

129. 

 with  hinged  handles  ;  122. 

  two-horse  litter  ;  292. 

Vehicles,  sick-transport,   adjustment  of 

springs  ;  319. 

 attendants ;  328. 

 capacity  and  draft-power ;  320. 

 double  roof  for  hot  climates  ; 

326. 

 different  systems  of  springs  ; 

320. 

 injurious  effects  of  overweight ; 

325. 

 kits  of  wounded  ;  329. 

 loading  and  imloading  ;  327. 

 means  of  light ;  325. 

 patients  carried  sitting  ;  322. 

 pole  system;  338. 

 position  of  patients  ;  322. 

 protection    against    weather ; 

326. 

 provision  of  water  ;  325. 

 recumbent  patients  ;  322. 

 repaii's  on  field  service  ;  324. 

 risks  when  loading  difficult; 

327. 

 seat  for  attendant ;  328. 

 shaft  system  ;  338. 

 stowage  on  board  ship^;^323. 

 stretchers  with  ;  325. 

 surgical  stores  carried  ;  325. 

 two-horse,  proper  capacity  for  ; 

322. 

  two- wheeled  and  four-wheeled,  rela- 
tive merits ;  330. 

 sick-transport,  variations  in  capacity  ; 

321. 

 ventilation  often  insufficient; 

327. 

Volunteer  aid  with  armies ;  18. 
Volunteers,  proposed  aid  by,  on  battle 
fields ;  17. 

Wagon,  Arrault's ;  380. 

  British  army  ;  419. 

  Cape  of  Good  Hope  ;  430. 

  Currie's  Indian  ;  413. 

  Director-General  Smith's ;  435. 

  Evans';  393. 

  Flanders;  439. 

  Howard;  387. 

  Indian,   proposed  by  Dr.  Francis; 

415. 

  Larrey's  flying  ambulance  ;  379. 

  Locati's;  400. 

 simplified ;  405. 

  Macpherson's  Indian  ;  411. 

  Mundy's  ;  405. 

  Neusa's;  408. 


"Wagon,  New  Zealand  ;  426. 

  Peninsular  spring ;  419. 

  Rosecrans  or  Wheeling ;  383. 

  Rucker ;  391. 

  train.  Royal,  their  functions  ;  34. 

  Swiss  army;  398. 

 Tripler ;  382. 

Wagons,  equirotal  system  in  ;  424. 

  Indian,  essential  qualities  of ;  416. 

  railway ;  449. 

 swinging  litters  in  ;  466. 

  sick-transport ;  378. 

 classification ;  339. 

 compared  with  carts ;  329. 

Wahl's  folding  stretcher ;  125. 
War,  classes  of  wounds  in ;  497. 

  Crimean,  transport  system  ;  36. 

  Peninsular,  transport  during ;  35. 

Warfare,  modern,  special  need  of  trained 

bearers  for ;  45. 
Wars,  recent,  statistics  of;  73. 
Weisse's  stretchers ;  121. 
Wheeled  stretchers ;  210. 

 height  suitable  for ;  256. 

  stretcher  support,  Shortell's;  241. 

Wheeling,  or  Rosecrans,  wagon ;  383. 
Woodcock's  mule-litters ;  290. 
Woolwich  ambulance  jaunting  car  ;  348. 
Wounded,  able  to  walk  unaided;  82. 
  apparatus  for  carrying,  en  cheval; 

86. 

  Arab  mode  of  removing  ;  271. 

  carriage  by  single  bearer  ;  85. 

 by  two  bearers ;  90. 

 pick-a-pack ;  85. 

 on  saddles  ;  270. 

  collection  from  battle  fields;  61. 

 crutches  to  help  in  walking ;  84. 

  effects  of  stimulus  of  self-preserva- 
tion;  83. 

  fitness  of  mules  in  carrying  ;  267. 

  horses  suitable  for  carnage  of;  269. 

  left  by  vanquished  armies  ;  65. 

  old  methods  of  removing  from  battle 

fields  ;  26. 

  positions  of,  during  transport ;  75. 

  position  on  stretchers ;  174. 

  prisoners,  treaty  concerning ;  65. 

  quadrupeds  employed  in  transporting; 

265. 

  raising  and  placing  on  stretchers  ; 

168. 

■         relative  number  able  to  walk  to 

hospitals ;  82. 
  severely,  proportions  of,  in  battles  : 

65. 

  transport  of,  from  battle  fields  ;  61. 

Wounds,  classes  of,  Crimea  ;  498. 

 New  Zealand  ;  498. 

 United  States  ;  498. 

  in  battle,  severe  ;  498. 

 slight  ;  498. 

  ratios  of,  iUma  (English)  ;  495. 

 Alma  (French);  491. 

— T—  .         Antietam  ;  496. 

—   Austerlitz  ;  494. 

 '          Badajos  ;  494. 

 (assault);  495. 


514. 
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Wounds,  ratios  of,  Bautzen  ;  494. 

 : —  Belgrade  ;  404. 

 Blenheim;  494. 

 Borodino  ;  494. 

•  Cliickamauga  ;  49C. 

 Gettysburg;  496. 

—    in  battle  ;  493. 

 Koniggriitz  ;  495. 

——    Kunnersdorf ;  494. 

 Leipzic  ;  494. 

 Magenta  ;  49.'j. 

■    Marengo  ;  494. 

— —    Montebello  ;  495. 

——  —  Murfreesboro' ;  49G. 


Wounds,  ratios  of,  llamilies  ;  494. 

 Salamanca ;  495. 

 Shiloh  ;  49C. 

 Solferino ;  495. 

 Toulouse  ;  495. 

 Vittoria;  495. 

 Wagram  ;  494. 

 Waterloo  ;  495. 

 Wilderness;  49C. 

  Avhich  admit  of  sitting  transport ;  77. 

— —  which  require  recumbent  transport : 
76.  . 

Wurtz  carriage,  Baron  Percy's,  nature  of; 
29. 
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